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Iranian Geometry Olympiad: Intermediate level

November 5, 2021 / 5 ëèñòîïàäà, 2021

Çàäà÷i öüîãî çìàãàííÿ íå ìîæíà ðîçãîëîøóâàòè äî ¨õ ïîÿâè

íà î�iöiéíîìó âåá-ñàéòi IGO: igo-o�
ial.ir

1. Let ABC be a triangle with AB = AC. Let H be the ortho
enter of ABC. Point E is the midpoint

of AC and point D lies on the side BC su
h that 3CD = BC. Prove that BE ⊥ HD.

1. Íåõàé ABC � òðèêóòíèê, ó ÿêîìó AB = AC. Íåõàé H � îðòîöåíòð ABC. Òî÷êà E �

ñåðåäèíà AC, à òî÷êà D íà ñòîðîíi BC ¹ òàêîþ, ùî 3CD = BC. Äîâåñòè, ùî BE ⊥ HD.

2. Let ABCD be a parallelogram. Points E, F lie on the sides AB, CD respe
tively, su
h that

∠EDC = ∠FBC and ∠ECD = ∠FAD. Prove that AB ≥ 2BC.

2. Íåõàé ABCD � ïàðàëåëîãðàì. Òî÷êè E, F ëåæàòü íà ñòîðîíàõ AB, CD âiäïîâiäíî i ¹

òàêèìè, ùî ∠EDC = ∠FBC òà ∠ECD = ∠FAD. Äîâåñòè, ùî AB ≥ 2BC.

3. Given a 
onvex quadrilateral ABCD with AB = BC and ∠ABD = ∠BCD = 90
◦
. Let point E

be the interse
tion of diagonals AC and BD. Point F lies on the side AD su
h that

AF

FD
=

CE

EA
. Cir
le

ω with diameter DF and the 
ir
um
ir
le of triangle ABF interse
t for the se
ond time at point K.

Point L is the se
ond interse
tion of EF and ω. Prove that the line KL passes through the midpoint

of CE.

3. Äàíî îïóêëèé ÷îòèðèêóòíèê ABCD, ó ÿêîìó AB = BC òà ∠ABD = ∠BCD = 90
◦
. Íåõàé E

� òî÷êà ïåðåòèíó äiàãîíàëåé AC òà BD. Òî÷êà F íà ñòîðîíi AD ¹ òàêîþ, ùî

AF

FD
=

CE

EA
. Êîëî

ω ç äiàìåòðîì DF òà îïèñàíå êîëî òðèêóòíèêà ABF ïåðåòèíàþòüñÿ âäðóãå ó òî÷öi K. Òî÷êà

L � äðóãà òî÷êà ïåðåòèíó EF òà ω. Äîâåñòè, ùî ïðÿìà KL ïðîõîäèòü ÷åðåç ñåðåäèíó CE.

4. Let ABC be a s
alene a
ute-angled triangle with its in
enter I and 
ir
um
ir
le Γ. Line AI

interse
ts Γ for the se
ond time at M . Let N be the midpoint of BC and T be the point on Γ su
h

that IN ⊥ MT . Finally, let P and Q be the interse
tion points of TB and TC, respe
tively, with

the line perpendi
ular to AI at I. Show that PB = CQ.

4. Íåõàé ABC � ðiçíîñòîðîííié ãîñòðîêóòíèé òðèêóòíèê ç iíöåíòðîì I òà îïèñàíèì êîëîì Γ.

Ïðÿìà AI ïåðåòèíà¹ Γ âäðóãå ó òî÷öi M . Íåõàé N � ñåðåäèíà BC òà T � òî÷êà íà Γ òàêà, ùî

IN ⊥ MT . Íàðåøòi, íåõàé P òà Q � òî÷êè ïåðåòèíó TB òà TC âiäïîâiäíî ç ïåðïåíäèêóëÿðíîþ

äî AI ïðÿìîþ, ùî ïðîõîäèòü ÷åðåç òî÷êó I. Äîâåñòè, ùî PB = CQ.

5. Consider a 
onvex pentagon ABCDE and a variable point X on its side CD. Suppose that points

K, L lie on the segment AX su
h that AB = BK and AE = EL and that the 
ir
um
ir
les of

triangles CXK and DXL interse
t for the se
ond time at Y . As X varies, prove that all su
h lines

XY pass through a �xed point, or they are all parallel.

5. �îçãëÿíåìî îïóêëèé ï'ÿòèêóòíèê ABCDE òà çìiííó òî÷êó X íà ñòîðîíi CD. Ïðèïóñòèìî,

ùî íà âiäðiçêó AX ëåæàòü òî÷êè K, L òàêi, ùî AB = BK òà AE = EL, à îïèñàíi êîëà

òðèêóòíèêiâ CXK òà DXL ïåðåòèíàþòüñÿ âäðóãå ó òî÷öi Y . Äîâåñòè, ùî êîëè ïîëîæåííÿ

òî÷êè X çìiíþ¹òüñÿ, òî âñi òàêi ïðÿìi XY ïðîõîäÿòü ÷åðåç �iêñîâàíó òî÷êó àáî âñi âîíè ¹

ïàðàëåëüíèìè.

Time: 4 hours and 30 minutes. /×àñ: 4 ãîäèíè 30 õâèëèí.

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


