8th Iranian Geometry Olympiad: Elementary level
November 5, 2021 / 5 smcronasa, 2021

3a,uaqi ObOro amMaraHHA He MO2KHa po3roJiomyBaTHu a0 X mosiBu

Ha odiniitnomy BebG-caiiti IGO: igo-official.ir

1. With putting the four shapes drawn in the following figure

together make a shape with at least two reflection symmetries.
1. Ck1aaiTh 3 90THPHOX 300pazKeHuX Ha PHCYHKY (hirypok irypy,
sSIKa Ma€ MPUHAHMHI JIBI OCI CHUMeTDII.
2. Points K, L, M, N lie on the sides AB, BC, CD, DA of a square
ABCD, respectively, such that the area of K LM N is equal to one
half of the area of ABC'D. Prove that some diagonal of KLMN is

parallel to some side of ABC'D.

2. Toukn K, L, M, N jexarp na croponax AB, BC, CD, DA kaapara ABCD BiamoBigHo, npaaoMmy
mioma Jorupukytaaka K LM N mopisatoe mosgosusi mwiomgi ABCD. /losectn, mo gesika giaronaab K LM N
mapaJstesibHa jgesikiii croporai ABC'D.

3. As shown in the following figure, a heart is a shape consist of three semici-

rcles with diameters AB, BC' and AC such that B is midpoint of the segment

AC. A C
A heart w is given. Call a pair (P, P") bisector if P and P’ lie on w and

bisect its perimeter. Let (P, P’) and (Q,Q’) be bisector pairs. Tangents at

points P, P’, (), and @)’ to w construct a convex quadrilateral XY ZT. If the

quadrilateral XY ZT is inscribed in a circle, find the angle between lines PP’

and QQ)'.
3. Cepue — me 300parkeHa Ha PHCYHKY (birypa, 1o CKJIaJAacThCs 3 TPhoX HiBKLT 3 miamerpamu AB, BC ta
AC' raknmx, mo B — cepenuna Bigpizka AC.

Jlano cepre w. Hazsemo mapy todok (P, P') Gicexmopnoro, sikmo P ra P’ jiexkarp Ha w Ta AiITh IepuMeTp
nasiiji. Hexaii (P, P') ra (Q), Q)) — 6icekropui napu ro4ok. JJoruuni y roukax P, P', () ta Q' 10w yTBOpPIOIOTDH
onykmii vorupukyruuk XY ZT. Buaiitn Kyt mizk npsvuvu PP’ ra QQ', skmo worupukyrauk XY ZT €
BITHCAHHIM.

4. In isosceles trapezoid ABCD (AB || CD) points E and F' lie on the segment C'D in such a way that D,
E, F and C are in that order and DFE = C'F. Let X and Y be the reflections of £ and C' with respect to
AD and AF'. Prove that circumcircles of triangles ADF and BXY are concentric.

4. V piBuobiuniii tpanenii ABCD (AB || CD) roukn E ta F' aexars na siapisky CD rak, mo D, E, F' ta
C iiayrs vy takomy nopsiiaky 1a DE = CF. Hexaii X 1a Y — rouku, cumerpuysi g0 FE ra C Bignocno AD
ta AF. /loBecrn, mo omucani koia TpukyTHOKIB ADF 1a BXY Marorh cHijbHHI eHTp.

5. Let Ay, As, ..., Aoger be 2021 points on the plane, no three collinear and
éAlAQAg + 4A2A3A4 + -4 4A2021A1A2 = 3600,

in which by the angle ZA;_1A;A;+1 we mean the one which is less than 180° (assume that Aspe = A; and
Ap = Aspa1). Prove that some of these angles will add up to 90°.

5. Hexaii Ay, Ao, ..., Aogor — 2021 TOY0K Ha MJIOIIHHI, »KOJHI TPH 3 SIKHX HE JIEXKaTh Ha OJHIH 1IpsiMiif, Ta
éAlAQAg + 4A2A3A4 + -+ 4A2021A1A2 = 3600,

ge mig Kyrom ZA;_1A;Ai1 Mu posymiemo toii Kyt, mo Mmenie 3a 180° (1yr Asges = Ay ra Ay = A1)
Josecrn, 110 Jiesiki 3 nux KyriB y cymi jgaorb 90°.



Time: 4 hours. /Yac: 4 rogunn.
Each problem is worth 8 points. / Koxkna 3a1a49a omiHOeTbCS y 8 6aiB.



