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1. With putting the four shapes drawn in the following �gure

together make a shape with at least two re�etion symmetries.

1. Ñêëàäiòü ç ÷îòèðüîõ çîáðàæåíèõ íà ðèñóíêó �iãóðîê �iãóðó,

ÿêà ìà¹ ïðèíàéìíi äâi îñi ñèìåòði¨.

2. Points K, L, M , N lie on the sides AB, BC, CD,DA of a square

ABCD, respetively, suh that the area of KLMN is equal to one

half of the area of ABCD. Prove that some diagonal of KLMN is

parallel to some side of ABCD.

2. Òî÷êè K, L, M , N ëåæàòü íà ñòîðîíàõ AB, BC, CD, DA êâàäðàòà ABCD âiäïîâiäíî, ïðè÷îìó

ïëîùà ÷îòèðèêóòíèêà KLMN äîðiâíþ¹ ïîëîâèíi ïëîùi ABCD. Äîâåñòè, ùî äåÿêà äiàãîíàëü KLMN

ïàðàëåëüíà äåÿêié ñòîðîíi ABCD.

3. As shown in the following �gure, a heart is a shape onsist of three semii-

rles with diameters AB, BC and AC suh that B is midpoint of the segment

AC.

A heart ω is given. Call a pair (P, P ′) bisetor if P and P ′
lie on ω and

biset its perimeter. Let (P, P ′) and (Q,Q′) be bisetor pairs. Tangents at

points P , P ′
, Q, and Q′

to ω onstrut a onvex quadrilateral XY ZT . If the

quadrilateral XY ZT is insribed in a irle, �nd the angle between lines PP ′

and QQ′
.

3. Ñåðöå � öå çîáðàæåíà íà ðèñóíêó �iãóðà, ùî ñêëàäà¹òüñÿ ç òðüîõ ïiâêië ç äiàìåòðàìè AB, BC òà

AC òàêèõ, ùî B � ñåðåäèíà âiäðiçêà AC.

Äàíî ñåðöå ω.Íàçâåìî ïàðó òî÷îê (P, P ′) áiñåêòîðíîþ, ÿêùî P òà P ′
ëåæàòü íà ω òà äiëÿòü ïåðèìåòð

íàâïië. Íåõàé (P, P ′) òà (Q,Q′)� áiñåêòîðíi ïàðè òî÷îê. Äîòè÷íi ó òî÷êàõ P , P ′
,Q òàQ′

äî ω óòâîðþþòü

îïóêëèé ÷îòèðèêóòíèê XY ZT . Çíàéòè êóò ìiæ ïðÿìèìè PP ′
òà QQ′

, ÿêùî ÷îòèðèêóòíèê XY ZT ¹

âïèñàíèì.

4. In isoseles trapezoid ABCD (AB ‖ CD) points E and F lie on the segment CD in suh a way that D,

E, F and C are in that order and DE = CF . Let X and Y be the re�etions of E and C with respet to

AD and AF . Prove that irumirles of triangles ADF and BXY are onentri.

4. Ó ðiâíîái÷íié òðàïåöi¨ ABCD (AB ‖ CD) òî÷êè E òà F ëåæàòü íà âiäðiçêó CD òàê, ùî D, E, F òà

C éäóòü ó òàêîìó ïîðÿäêó òà DE = CF . Íåõàé X òà Y � òî÷êè, ñèìåòðè÷íi äî E òà C âiäíîñíî AD

òà AF . Äîâåñòè, ùî îïèñàíi êîëà òðèêóòíèêiâ ADF òà BXY ìàþòü ñïiëüíèé öåíòð.

5. Let A1, A2, . . ., A2021 be 2021 points on the plane, no three ollinear and

∠A1A2A3 + ∠A2A3A4 + · · ·+ ∠A2021A1A2 = 360◦,

in whih by the angle ∠Ai−1AiAi+1 we mean the one whih is less than 180◦ (assume that A2022 = A1 and

A0 = A2021). Prove that some of these angles will add up to 90◦.

5. Íåõàé A1, A2, . . ., A2021 � 2021 òî÷îê íà ïëîùèíi, æîäíi òðè ç ÿêèõ íå ëåæàòü íà îäíié ïðÿìié, òà

∠A1A2A3 + ∠A2A3A4 + · · ·+ ∠A2021A1A2 = 360◦,

äå ïiä êóòîì ∠Ai−1AiAi+1 ìè ðîçóìi¹ìî òîé êóò, ùî ìåíøå çà 180◦ (òóò A2022 = A1 òà A0 = A2021).

Äîâåñòè, ùî äåÿêi ç öèõ êóòiâ ó ñóìi äàþòü 90◦.



Time: 4 hours. /×àñ: 4 ãîäèíè.

Eah problem is worth 8 points. /Êîæíà çàäà÷à îöiíþ¹òüñÿ ó 8 áàëiâ.


