Step by Step

JlaHHBIH croxKeT mocBsiieH pernennio 3aga4un Pénopa Mpaesa ¢ onmnvmuaasr "Romanian Master
of Mathematics & Sciences".

1. a) Brucannas okpyzkuaocth Tpeyrosbanka ABC kacaercst cropoust AC' B Touke D, DM — eé
quamerp. [psmass BM nepecekaer cropory AC B Touke K. Jlokaxure, uro AK = DC.

6) B tpeyrosbauke ABC depes cepeauny M croponbt BC' u tieHTp [ BImcaHHO B 9TOT Tpe-
YTOJBHUK OKPYKHOCTH TTpoBejieHa rnpsiMast M I, kotopast nepecekaer Boicoty AH B Touke E. [lo-
KayKUTe, 9T0 OTPE30K AF paBeH paJinycy BIHCAHHON OKPYKHOCTH.

B) B nepasuobGejpenom tpeyrosbinke ABC Touka [ — NEHTP BIUCAHHONW OKpyzKHOCTH, [, —
LIEHTP OKPYXKHOCTH, Kacaiomieiics croponbl AB u npogoskennii cropou CB u CA ; L u L' —
TOYKH, B KOTOPBIX CTOpoHa AB Kacaercst 3Tux OKpyzkHocTeil. /lokaxkure, uro npsimbie [L' | I, L
u Beicota C'H tpeyrosbuuka ABC niepecekaioTcsi B OJIHOM TOUKE.

2 (IMO-shortlist, 2002). The incircle w of ABC' touches its side BC' in K. Let M be the
midpoint of the altitude AD in ABC', and let the line KM meet w for the second time in N .
Show that the circumcircle of BCN touches w.

a) Ilycrs L — Touka KacaHus BHEBIMCAHHOW OKpy:KHOCTH; [, — eé 1enTp; P — derBépras
Bepinna npsgmoyrosbauka K LI, P. Torna BK - KC = IK - KP

6) IK- KP=O0OK-KN, tge O — 1eHTp OpsIMOYTOJIbHUKA, ;

B) Touka O JIeKUT HA OINMCAHHON OKPYKHOCTH Tpeyrosibauka BCN;

r) O — cepenuna gayru BOC;

J1) UCHOJIB3Yst JIeMMy Apxume/ia HA0GOPOT, JOKAKUTE KACAHUE HYKHBIX OKDYZKHOCTEH.

3 (®@. Usnes). Let ABC be a triangle and let I and O denote its incentre and circumcentre
respectively. Let w, be the circle through B and C which is tangent to the incircle of the triangle;
the circles wy, and w, are defined similarly. The circles w, and w, meet at a point A’ distinct from



A ; the points B’ and C” are defined similarly. Prove that the lines AA’, BB’, CC’ are concurrent
at a point on the line 10.

[Tycte A” Touka KacaHUs BIMCAHHON OKPY?KHOCTH M OKPYKHOCTH Wy, B, C" — amajgorunvHo;
1, Iy, I. — excenters; Ty, T}, 1. — TOYKH KacaHUsI BIIMCAHHON CO CTOPOHAMHU.

a) A"T, nupoxomut 4yepes I,;

6) upsivbte 1,7, 1,1, 1.7, KOHKYpPEHTHBI;

B) mycrb A”T, nepecekaer w, B Touke P,; anajgoruano oupegeanm touku Py, P.. Torna P, By || T, Ty,
tr.e. AP,P,P. romorernaern AT,T,T, ¢ eHTpoM B TOUYKe ().

r) npameie A"T,, B"Ty,, CC’ KOHKYDEHTHBI;

1) nokazkure, 90 ) — IEHTD ONUCAHHON OKPYKHOCTH Tpeyrosibuuka P, P, P,.

4. Haiiinre 9TO-HHOY/Ib €IIE€ B 9TOI KOHCTPYKITHH.



