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1. Circle k1 has its centre on another circle k2. The circles intersect at A and C. From any
point B on k2, draw BC, intersecting k1 again at D.

Prove that AB = BD.

2. Let x, y, z ∈ Z such that gcd(x, y, z) = 1 and x2 + y2 = z2.

Prove that exactly one of x, y, z is divisible by 5.

3. Let a0, a1, a2 ∈ R such that

−1 ≤ a0 + a1x+ a2x
2 ≤ 1

holds for all x ∈ R such that −1 ≤ x ≤ 1.

Prove that
−2 ≤ a2 ≤ 2.

4. Let A,B,C,D,E be points in the (x, y)-plane, whose coordinates are integers.

Prove that among the line segments joining these points there is at least one with a
midpoint whose coordinates are integers.

5. Let ABCD be a cyclic quadrilateral whose diagonals intersect in a right angle at E. Let
U , V , W , Z be on AB, BC, CD, DA, respectively, such that EU ⊥ AB, EV ⊥ BC,
EW ⊥ CD, EZ ⊥ DA.

Prove that the quadrilateral UVWZ is cyclic.
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