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Problem 1

Lines PA and PB are tangent to a circle centred at O at points A and B respectively. A
third tangent is drawn. It crosses PA and PB at X and Y respectively. Prove that |6 XOY |
does not depend on the choice of the third tangent.

Problem 2

Let the circles C1 and C2 intersect at A and B. Prove that the line AB is the radical axis of
C1 and C2.

Problem 3

The incircle of ABC is tangent to side BC at K and an excircle is tangent to BC at L. Prove
that |CK| = |CL| = 1

2(a + b− c), where a, b and c are the lengths of the sides of the triangle
opposite A, B and C respectively.

Problem 4

Let the circles C1 and C2 intersect at A and B. The line l1, through a point P on [AB],
intersects C1 at K and L and the line l2 through P intersects C2 at M and N . Prove that
KLMN is cyclic.

Problem 5

Prove that the power of a point P with respect to a circle C1 equals d2 − R2, where d is the
distance from P to the centre of C1 and R is the radius of C1.

Problem 6

Prove that the radical axis of two circles bisects their common tangents.

Problem 7 (IrMO 2012)

A, B, C and D are four points in that order on the circumference of the circle K. AB is
perpendicular to BC and BC is perpendicular to CD. X is a point on the circumference
of the circle between A and D. AX extended meets CD extended at E and DX extended
meets BA extended at F . Prove that the circumcircle of triangle AXF is tangent to the
circumcircle of triangle DXE and that their common tangent line passes through the centre
of the circle K.
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Problem 8 (BMO 2013/2014 Round 1)

In the acute angled triangle ABC, the foot of the perpendicular from B to CA is E. Let l be
the tangent to the circle ABC at B. The foot of the perpendicular from C to l is F . Prove
that EF is parallel to AB.

Problem 9 (IMO 2015)

Triangle ABC has circumcircle Ω and circucentre O. A circle Γ with centre A intersects the
segment BC at points D and E, such that B, D, E and C are all different and lie on line BC
in this order. Let F and G be the points of intersection of Γ and Ω, such that A, F , B, C
and G lie on Ω in this order. Let K be the second point of intersection of the circumcircle of
triangle BDF and the segment AB. Let L be the second point of intersection of the circum-
circle of triangle CGE and the segment CA.

Suppose that the lines FK and GL are different and intersect at the point X. Prove that X
lies on the line AO.

Problem 10 (BMO 2004/2005 Round 1)

Let ABC be an acute angled triangle, and let D, E be the feet of the perpendiculars from
A, B to BC, CA respectively. Let P be the point where the line AD meets the semicircle
constructed outwardly on BC, and Q be the point where the line BE meets the semicircle
constructed outwardly on AC. Prove that CP = CQ.
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