
VIII Yasinskyi Geometry Olympiad (2024)

8TH GRADE

1. Let 𝐵𝐸 and 𝐶𝐹 be the medians of an acute triangle 𝐴𝐵𝐶. On the line 𝐵𝐶,
points 𝐾 ≠ 𝐵 and 𝐿 ≠ 𝐶 are chosen such that 𝐵𝐸 = 𝐸𝐾 and 𝐶𝐹 = 𝐹𝐿. Prove that
𝐴𝐾 = 𝐴𝐿.

2. Let 𝐼 be the incenter and 𝑂 be the circumcenter of triangle 𝐴𝐵𝐶, where
∠𝐴 < ∠𝐵 < ∠𝐶. Points 𝑃 and 𝑄 are such that 𝐴𝐼𝑂𝑃 and 𝐵𝐼𝑂𝑄 are isosceles
trapezoids (𝐴𝐼 ∥ 𝑂𝑃, 𝐵𝐼 ∥ 𝑂𝑄). Prove that 𝐶𝑃 = 𝐶𝑄.
3. Let 𝑊 be the midpoint of the arc 𝐵𝐶 of the circumcircle of triangle 𝐴𝐵𝐶 ,

such that 𝑊 and 𝐴 lie on opposite sides of line 𝐵𝐶 . On sides 𝐴𝐵 and 𝐴𝐶 , points
𝑃 and 𝑄 are chosen respectively so that 𝐴𝑃𝑊𝑄 is a parallelogram, and on side
𝐵𝐶 , points 𝐾 and 𝐿 are chosen such that 𝐵𝐾 = 𝐾𝑊 and 𝐶𝐿 = 𝐿𝑊 . Prove that
the lines 𝐴𝑊 , 𝐾𝑄, and 𝐿𝑃 are concurrent.
4. On side 𝐴𝐵 of an isosceles trapezoid 𝐴𝐵𝐶𝐷 (𝐴𝐷 ∥ 𝐵𝐶), points 𝐸 and 𝐹 are

chosen such that a circle can be inscribed in quadrilateral 𝐶𝐷𝐸𝐹. Prove that the
circumcircles of triangles 𝐴𝐷𝐸 and 𝐵𝐶𝐹 are tangent to each other.

5. On side 𝐴𝐶 of triangle 𝐴𝐵𝐶 , a point 𝑃 is chosen such that 𝐴𝑃 = 1
3𝐴𝐶 , and

on segment 𝐵𝑃, a point 𝑆 is chosen such that 𝐶𝑆 ⟂ 𝐵𝑃. A point 𝑇 is such that
𝐵𝐶𝑆𝑇 is a parallelogram. Prove that 𝐴𝐵 = 𝐴𝑇 .
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VIII Yasinskyi Geometry Olympiad (2024)

9TH GRADE

1. Inside triangle 𝐴𝐵𝐶 , a point 𝐷 is chosen such that ∠𝐴𝐷𝐵 = ∠𝐴𝐷𝐶 . The
rays 𝐵𝐷 and 𝐶𝐷 intersect the circumcircle of triangle 𝐴𝐵𝐶 at points 𝐸 and 𝐹,
respectively. On segment 𝐸𝐹, points 𝐾 and 𝐿 are chosen such that
∠𝐴𝐾𝐷 = 180∘ − ∠𝐴𝐶𝐵 and ∠𝐴𝐿𝐷 = 180∘ − ∠𝐴𝐵𝐶 , with segments 𝐸𝐿 and 𝐹𝐾
not intersecting line 𝐴𝐷. Prove that 𝐴𝐾 = 𝐴𝐿.

2. Let𝑀 be the midpoint of side 𝐵𝐶 of triangle 𝐴𝐵𝐶 , and let 𝐷 be an arbitrary
point on the arc 𝐵𝐶 of the circumcircle that does not contain 𝐴. Let 𝑁 be the
midpoint of𝐴𝐷. A circle passing through points𝐴,𝑁 , and tangent to𝐴𝐵 intersects
side 𝐴𝐶 at point 𝐸. Prove that points 𝐶 , 𝐷, 𝐸, and 𝑀 are concyclic.

3. Let 𝐻 be the orthocenter of an acute triangle 𝐴𝐵𝐶 , and let 𝐴𝑇 be the
diameter of the circumcircle of this triangle. Points 𝑋 and 𝑌 are chosen on sides
𝐴𝐶 and 𝐴𝐵, respectively, such that 𝑇𝑋 = 𝑇𝑌 and ∠𝑋𝑇𝑌 + ∠𝑋𝐴𝑌 = 90∘. Prove
that ∠𝑋𝐻𝑌 = 90∘.

4. Let 𝜔 be the circumcircle of triangle 𝐴𝐵𝐶 , where 𝐴𝐵 > 𝐴𝐶 . Let 𝑁 be the
midpoint of arc ⌣𝐵𝐴𝐶 , and 𝐷 a point on the circle 𝜔 such that 𝑁𝐷 ⟂ 𝐴𝐵. Let
𝐼 be the incenter of triangle 𝐴𝐵𝐶 . Reconstruct triangle 𝐴𝐵𝐶 , given the marked
points 𝐴,𝐷, and 𝐼 .
5. Let 𝐴𝐿 be the bisector of triangle 𝐴𝐵𝐶 , 𝑂 the center of its circumcircle, and

𝐷 and 𝐸 the midpoints of 𝐵𝐿 and 𝐶𝐿, respectively. Points 𝑃 and 𝑄 are chosen on
segments 𝐴𝐷 and 𝐴𝐸 such that 𝐴𝑃𝐿𝑄 is a parallelogram. Prove that 𝑃𝑄 ⟂ 𝐴𝑂.
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VIII Yasinskyi Geometry Olympiad (2024)

10–11TH GRADE

1. Let 𝐼 and 𝑂 be the incenter and circumcenter of the right triangle 𝐴𝐵𝐶
(∠𝐶 = 90∘), and let 𝐾 be the tangency point of the incircle with 𝐴𝐶 . Let 𝑃 and
𝑄 be the points where the circumcircle of triangle 𝐴𝑂𝐾 intersects 𝑂𝐶 and the
circumcircle of triangle 𝐴𝐵𝐶 , respectively. Prove that points 𝐶, 𝐼, 𝑃, and 𝑄 are
concyclic.

2. Let 𝑂 and 𝐻 be the circumcenter and orthocenter of the acute triangle 𝐴𝐵𝐶 .
On sides 𝐴𝐶 and 𝐴𝐵, points 𝐷 and 𝐸 are chosen respectively such that segment
𝐷𝐸 passes through point 𝑂 and 𝐷𝐸 ∥ 𝐵𝐶 . On side 𝐵𝐶 , points 𝑋 and 𝑌 are chosen
such that 𝐵𝑋 = 𝑂𝐷 and 𝐶𝑌 = 𝑂𝐸. Prove that ∠𝑋𝐻𝑌 + 2∠𝐵𝐴𝐶 = 180∘.

3. Inside triangle 𝐴𝐵𝐶 , points 𝐷 and 𝐸 are chosen such that ∠𝐴𝐵𝐷 = ∠𝐶𝐵𝐸
and ∠𝐴𝐶𝐷 = ∠𝐵𝐶𝐸. Point 𝐹 on side 𝐴𝐵 is such that 𝐷𝐹 ∥ 𝐴𝐶 , and point 𝐺 on
side 𝐴𝐶 is such that 𝐸𝐺 ∥ 𝐴𝐵. Prove that ∠𝐵𝐹𝐺 = ∠𝐵𝐷𝐶 .

4. Let 𝐼 and 𝑀 be the incenter and the centroid of a scalene triangle 𝐴𝐵𝐶 ,
respectively. A line passing through point 𝐼 parallel to 𝐵𝐶 intersects 𝐴𝐶 and 𝐴𝐵
at points 𝐸 and 𝐹, respectively. Reconstruct triangle 𝐴𝐵𝐶 given only the marked
points 𝐸, 𝐹, 𝐼, and 𝑀 .

5. Let 𝐴𝐵𝐶𝐷𝐸𝐹 be a cyclic hexagon such that 𝐴𝐷 ∥ 𝐸𝐹. Points 𝑋 and 𝑌 are
marked on diagonals 𝐴𝐸 and 𝐷𝐹, respectively, such that 𝐶𝑋 = 𝐸𝑋 and 𝐵𝑌 = 𝐹𝑌 .
Let 𝑂 be the intersection point of 𝐴𝐸 and 𝐹𝐷, 𝑃 the intersection point of 𝐶𝑋 and
𝐵𝑌 , and 𝑄 the intersection point of 𝐵𝐹 and 𝐶𝐸. Prove that points 𝑂, 𝑃, and 𝑄
are collinear.
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