
VII Yasinskyi Geometry Olympiad

8TH GRADE

1. In triangle 𝐴𝐵𝐶, point 𝑂 is the circumcenter. The line 𝐴𝑂 intersects 𝐵𝐶 at
point 𝑇, and the perpendiculars drawn from 𝑇 to 𝐴𝐵 and 𝐴𝐶 intersect the radii
𝑂𝐵 and 𝑂𝐶 at points 𝐸 and 𝐹, respectively. Prove that 𝐵𝐸 = 𝐶𝐹.

2. Given a triangle 𝐴𝐵𝐶 , with a marked point 𝐼 as its incenter, and 𝐾1 and 𝐾2
being the points of tangency of the incircle with sides 𝐵𝐶 and 𝐴𝐶 , respectively.
Using a compass and a ruler, construct the incenter of triangle 𝐶𝐾1𝐾2 with the
minimal possible number of lines (a line is a straight line or a circle).

3. Let 𝐴𝐵𝐶 be a right triangle (∠𝐶 = 90∘), 𝑁 be the midpoint of arc 𝐵𝐴𝐶 of
the circumcircle, and 𝐾 the intersection point of 𝐶𝑁 with 𝐴𝐵. On the extension
of 𝐴𝐾 beyond 𝐾, let 𝑇 be the point chosen such that 𝑇𝐾 = 𝐾𝐴. Prove that the
circle with center 𝑇 and radius 𝑇𝐾 is tangent to 𝐵𝐶.
4. Let 𝐴𝐵𝐶 be an acute triangle, 𝐴𝐷, 𝐵𝐸, and 𝐶𝐹 its altitudes, and 𝐻 the

orthocenter. On the rays 𝐴𝐷, 𝐵𝐸, and 𝐶𝐹, points 𝐴1, 𝐵1, and 𝐶1 chosen such that
𝐴𝐴1 = 𝐻𝐷, 𝐵𝐵1 = 𝐻𝐸, and 𝐶𝐶1 = 𝐻𝐹 respectively. Let 𝐴2, 𝐵2, and 𝐶2 be the
midpoints of 𝐴1𝐷, 𝐵1𝐸, and 𝐶1𝐹, respectively. Prove that the points 𝐻, 𝐴2, 𝐵2,
and 𝐶2 lie on the same circle.

5. Through vertex 𝐴 of triangle 𝐴𝐵𝐶, a line
ℓ ∥ 𝐵𝐶 is drawn. Two circles, each congruent to
the incircle of triangle 𝐴𝐵𝐶, are tangent to the
lines ℓ, 𝐴𝐵, and 𝐴𝐶 as shown in the diagram.
The lines 𝐷𝐸 and 𝐹𝐺 intersect at point 𝑃, which
lies on 𝐵𝐶. Prove that 𝑃 is the midpoint of 𝐵𝐶.

6. In an isosceles triangle 𝐴𝐵𝐶 with ∠𝐵𝐴𝐶 = 108∘, the bisector of angle 𝐴𝐵𝐶
intersects the circumcircle of the triangle at point 𝐷. Point 𝐸 on segment 𝐵𝐶 is
such that 𝐴𝐵 = 𝐵𝐸. Prove that the perpendicular bisector of 𝐶𝐷 is tangent to the
circumcircle of triangle 𝐴𝐵𝐸.
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VII Yasinskyi Geometry Olympiad

9TH GRADE

1. In an acute triangle 𝐴𝐵𝐶, the altitudes 𝐵𝐷 and 𝐶𝐸 intersect at point 𝐻. A
point 𝐹 is chosen on side 𝐴𝐶, such that 𝐹𝐻 ⟂ 𝐶𝐸. Segment 𝐹𝐸 intersects the
circumcircle of triangle 𝐶𝐷𝐸 at point 𝐾. Prove that 𝐻𝐾 ⟂ 𝐸𝐹.

2. Let 𝐵𝐶 and 𝐵𝐷 be the tangents drawn from point 𝐵 to the circle with
diameter 𝐴𝐶, and let 𝐸 be the second intersection point of line 𝐶𝐷 with the
circumcircle of triangle 𝐴𝐵𝐶. Prove that 𝐶𝐷 = 2𝐷𝐸.

3. Given a triangle 𝐴𝐵𝐶 , with a marked point 𝐼 as its incenter, and 𝐾1 and 𝐾2
being the points of tangency of the incircle with sides 𝐵𝐶 and 𝐴𝐶, respectively.
Using a compass and a ruler, construct the center of the excircle of triangle 𝐶𝐾1𝐾2
that is tangent to 𝐶𝐾2, using at most 4 lines (a line is a straight line or a circle).

4. Let 𝐵𝐸 and 𝐶𝐹 be the altitudes of an acute triangle 𝐴𝐵𝐶, 𝐻 its orthocenter,
𝑀 the midpoint of 𝐵𝐶, 𝐾 and 𝐿 the intersection points of the perpendicular
bisector of 𝐵𝐶 with 𝐵𝐷 and 𝐶𝐸, respectively, and 𝑄 the orthocenter of triangle
𝐾𝐿𝐻. Prove that 𝑄 lies on the median 𝐴𝑀.
5. Let 𝐼 be the incenter of triangle 𝐴𝐵𝐶, and 𝐾 the point of tangency of

the incircle with side 𝐵𝐶. Points 𝑋 and 𝑌 are chosen on segments 𝐵𝐼 and 𝐶𝐼,
respectively, such that 𝐾𝑋 ⟂ 𝐴𝐵 and 𝐾𝑌 ⟂ 𝐴𝐶. The circumcircle of triangle
𝑋𝑌𝐾 meets 𝐵𝐶 again at point 𝐷 (other than point 𝐾). Prove that 𝐴𝐷 ⟂ 𝐵𝐶.

6. Around an acute triangle 𝐴𝐵𝐶, equilateral
triangles 𝐾𝐿𝑀 and 𝑃𝑄𝑅 are constructed as shown
in the diagram. Lines 𝑃𝐾 and 𝑄𝐿 intersect at point
𝐷. Prove that ∠𝐴𝐵𝐶 + ∠𝑃𝐷𝑄 = 120∘.
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VII Yasinskyi Geometry Olympiad

10-11TH GRADE

1. Circles𝜔1 and𝜔2 are tangent to a line ℓ at points 𝐴 and 𝐵, respectively, and
are tangent to each other externally at point 𝐷. A point 𝐸 is chosen arbitrarily
on the minor arc 𝐵𝐷 of circle 𝜔2. The line 𝐷𝐸 meets circle 𝜔1 at point 𝐶 for the
second time. Prove that 𝐵𝐸 ⟂ 𝐴𝐶.

2. Let 𝐼 be the incenter of triangle 𝐴𝐵𝐶, where ∠𝐴 = 60∘, and let 𝐷 be the
point of tangency of the incircle with side 𝐵𝐶. Points 𝑋 and 𝑌 are chosen on
segments 𝐵𝐼 and 𝐶𝐼, respectively, such that 𝐷𝑋 ⟂ 𝐴𝐵 and 𝐷𝑌 ⟂ 𝐴𝐶. A point
𝑍 is chosen such that triangle 𝑋𝑌𝑍 is equilateral, and points 𝑍 and 𝐼 lie on the
same side of line 𝑋𝑌. Prove that 𝐴𝑍 ⟂ 𝐵𝐶.

3. Given an acute triangle 𝐴𝐵𝐶. Squares 𝐴𝐴1𝐴2𝐴3,
𝐵𝐵1𝐵2𝐵3, and 𝐶𝐶1𝐶2𝐶3 are positioned such that the
lines 𝐴1𝐴2, 𝐵1𝐵2, and 𝐶1𝐶2 pass through points 𝐵, 𝐶,
and 𝐴, respectively, and the lines 𝐴2𝐴3, 𝐵2𝐵3, and
𝐶2𝐶3 pass through points 𝐶, 𝐴, and 𝐵, respectively.
Prove that
a) the lines 𝐴𝐴2, 𝐵1𝐵3, and 𝐶1𝐶3 are concurrent;
b) the lines 𝐴𝐴2, 𝐵𝐵2, and 𝐶𝐶2 are concurrent.

4. On a semicircle with diameter 𝐴𝐵, a point 𝐶 is chosen arbitrarily. Let 𝑃 and
𝑄 be points on segment 𝐴𝐵 such that 𝐴𝑃 = 𝐴𝐶 and 𝐵𝑄 = 𝐵𝐶, and let 𝑂 and
𝐻 be the circumcenter and orthocenter of triangle 𝐶𝑃𝑄, respectively. Prove that
for all possible positions of point 𝐶, line 𝑂𝐻 passes through a fixed point.

5. Given a scalene triangle 𝐴𝐵𝐶, with the incenter 𝐼 marked, and the points
of tangency of the incircle with sides 𝐵𝐶, 𝐴𝐶, and 𝐴𝐵 marked as 𝐾1, 𝐾2, and 𝐾3,
respectively. Using only a ruler, construct the circumcenter of triangle 𝐴𝐵𝐶.

6. Given a scalene triangle 𝐴𝐵𝐶. Through point 𝐵, a line ℓ is drawn that does
not intersect the triangle and forms distinct angles with sides 𝐴𝐵 and 𝐵𝐶. Let
𝑀 be the midpoint of 𝐴𝐶, and let 𝐻𝑎 and 𝐻𝑐 be the feet of the perpendiculars
drawn from points 𝐴 and 𝐶 to ℓ. The circumcircle of triangle 𝑀𝐵𝐻𝑎 intersects
𝐴𝐵 at point 𝐴1, and the circumcircle of triangle 𝑀𝐵𝐻𝑐 intersects 𝐵𝐶 at point 𝐶1.
Point 𝐴2 is symmetric to 𝐴 with respect to point 𝐴1, and point 𝐶2 is symmetric to
𝐶 with respect to point 𝐶1. Prove that the lines ℓ, 𝐴𝐶2, and 𝐶𝐴2 are concurrent.
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