8th Tranian Geometry Olympiad: Intermediate level
November 5, 2021 / 5 smcronasga, 2021

3a,u,aqi ObOr'o 3MaraHHda He MO>XHa po3roJiontryBaTH g0 X mosiBu

Ha odiuiiinomy Beb-caiiti IGO: igo-official.ir

1. Let ABC be a triangle with AB = AC. Let H be the orthocenter of ABC'. Point F is the midpoint
of AC' and point D lies on the side BC such that 3C'D = BC'. Prove that BE | HD.

1. Hexaii ABC — tpukyrtank, y akomy AB = AC. Hexaii H — opronmenrp ABC. Touka FE —
cepequaa AC, a touka D ma croponi BC' e takoro, mo 3C'D = BC. Jlopectn, mo BE | HD.

2. Let ABCD be a parallelogram. Points E, F' lie on the sides AB, C'D respectively, such that
/EDC = /FBC and ZECD = ZFAD. Prove that AB > 2BC.

2. Hexaii ABC'D — napaJjejnorpam. Toukun FE, F jexarb va croponax AB, CD BianoBijgHo 1 €
raknvu, mo /EDC = /FBC ta ZECD = ZFAD. Jlopectu, mo AB > 2BC.

3. Given a convex quadrilateral ABC'D with AB = BC and ZABD = /ZBCD = 90°. Let point F
be the intersection of diagonals AC' and BD. Point F lies on the side AD such that ?—‘g = %. Circle
w with diameter DF and the circumcircle of triangle ABF intersect for the second time at point K.
Point L is the second intersection of £ F' and w. Prove that the line K L passes through the midpoint

of CE.

3. /lano onyksmii worupukyrtauk ABCD, y skomy AB = BC ta ZABD = ZBCD = 90°. Hexaii £
— rouka meperury siaronaseii AC' ta BD. Touka F ma croponi AD € rakoro, mio ?—g = %. Koo
w 3 miamerpom DF' ta ommcame kosio TpukyTHHka ABF mepermnaforscsa Bapyre y Touri K. Touka

L — apyra touka neperuny EF' ta w. /loecrn, mo npsva K L npoxogauts depe3 cepeauny CE.

4. Let ABC be a scalene acute-angled triangle with its incenter I and circumcircle I'. Line AT
intersects I' for the second time at M. Let N be the midpoint of BC' and T be the point on I' such
that IN L MT. Finally, let P and @) be the intersection points of T'B and T'C', respectively, with
the line perpendicular to Al at I. Show that PB = CQ.

4. Hexaii ABC — pi3HOCTOPOHHIH MOCTPOKYTHHIT TPHKYTHHK 3 iHIeHTpoM I Ta ommcanmm Koom I
Ipsima Al neperunnae I' Bapyre y touni M. Hexait N — cepenquna BC ra T — touka Ha I' taka, 1o
IN | MT'. Hapemurri, nexait P ta () — roukun neperuny I'B ta T'C' BiamoBigHO 3 11epIeH/HKY/ISIPHOTO
g0 Al mpsivoro, mo mpoxoauTh depe3 Todky 1. /loecrn, mo PB = CQ).

5. Consider a convex pentagon ABC'DFE and a variable point X on its side C'D. Suppose that points
K, L lie on the segment AX such that AB = BK and AEF = EL and that the circumcircles of
triangles C X K and DX L intersect for the second time at Y. As X varies, prove that all such lines
XY pass through a fixed point, or they are all parallel.

5. Posrystnemo omykimii w'srukyrauk ABCDE rta 3minay touky X Ha croponi C'D. Ipuiycrumo,
mo Ha BiApi3ky AX sexarp toukm K, L raki, mo AB = BK ta AE = FEL, a omnmcahi koJa
rpukytaakiB C X K ta DXL mepermnarorbcss Bapyre y rodri Y. /loBecTH, 1[0 KOJIH ITOJIOXKEHHS
ToukH X 3MIHIOETbCsI, TO Bcl Taki npsmi XY Hpoxoqsarh depe3 ¢pikcoBaHy TOUYKY ab0 BCI BOHH €
rapaJie/IbHUMH.

Time: 4 hours and 30 minutes. /Yac: 4 roquan 30 xprinH.
Each problem is worth 8 points. / Koxkna 3aja49a omiHoeTbCs y 8 6aiB.



