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Property 2.
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Property 3.
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Property 5.
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HifE 1.(USAMO 1993 P2)
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Solution 1-1:
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Solution 1-2:
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B & 1.(USAMO 2009 P5)
Trapezoid ABCD, with AB||CD, is inscribed in circle w and point G lies
inside triangle BC'D. Rays AG and BG meet w again at points P and (),

respectively. Let the line through G parallel to AB intersects BD and BC' at
points R and S, respectively. Prove that quadrilateral PQRS is cyclic if and
only if BG bisects /CBD.

¥ 2.(2015 IMO P3)
Let ABC be an acute triangle with AB > AC'. Let I' be its circumcircle, H
its orthocenter, and F' the foot of the altitude from A. Let M be the midpoint
of BC'. Let @ be the point on I' such that /HQA = 90° and let K be the
point on I' such that /HK(@ = 90°. Assume that the points A, B, C', K and
() are all different and lie on I' in this order.

Prove that the circumcircles of triangles KQH and FKM are tangent to

each other.



E & 3.(2015 Canada MO P4)

Let ABC be an acute-angled triangle with circumcenter O. Let I be a circle
with center on the altitude from A in ABC, passing through vertex A and
points P and @ on sides AB and AC. Assume that

BP-CQ = AP - AQ.

Prove that I is tangent to the circumcircle of triangle BOC.

¥ 4.(2013 ELMO shortlist)
Let w; and wo be two orthogonal circles, and let the center of w; be O. Di-
ameter AB of w; is selected so that B lies strictly inside wo. The two circles

tangent to wq, passing through O and A, touch ws at F' and G. Prove that
FGOB is cyclic.

# & 5.(2010 Croatia MO P7)

Given a non- isosceles triangle ABC. Let the points B’ and C’ be symmetric to
the points B and C' wrt AC' and AB respectively. If the circles circumscribed
around triangles ABB' and ACC’ intersect at point P, prove that the line AP

passes through the center of the circumcircle of the triangle ABC'.

¥ 6.(2015 Taiwan TST 3J)

In a scalene triangle ABC' with incenter I, the incircle is tangent to sides C'A
and AB at points F and F. The tangents to the circumcircle of triangle AEF
at I/ and F' meet at S. Lines F'F' and BC' intersect at T'. Prove that the circle

with diameter ST is orthogonal to the nine-point circle of triangle BIC'



H& 7.(2008 BAMO G4)

A point D lies inside triangle ABC'. Let Ay, By, C; be the second intersection
points of the lines AD, BD, and C'D with the circumcircles of BDC', CDA,
and AD B, respectively. Prove that

AD BD CD
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H & 8.(2019 IMO P6)
Let I be the incentre of acute triangle ABC with AB # AC. The incircle w of
ABC' is tangent to sides BC,C'A, and AB at D, E, and F, respectively. The
line through D perpendicular to EF' meets w at R. Line AR meets w again at
P. The circumcircles of triangle PC'E/ and PBF' meet again at ().

Prove that lines DI and P() meet on the line through A perpendicular to
Al.

¥ & 9.(2020 Baltic Way)

Let ABC be a triangle with AB > AC'. The internal angle bisector of /BAC
intersects the side BC at D. The circles with diameters BD and C'D intersect
the circumcircle of AABC' a second time at P # B and @) # C, respectively.
The lines PQ) and BC' intersect at X. Prove that AX is tangent to the cir-
cumcircle of AABC!,
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