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1 Find all positive integers n such that the number
_ In—1
n+7
is rational.
2 Consider a triangle ABC with circumcenter O and let A, By, C; be the midpoints of the sides

BC, AC, AB, respectively.
Points As, Bo, C5 are defined as OAZ A-OA1, OBy =)\-0By, OCy = \-0OCy, where X > 0.
Prove that lines AA,, BBy, CCy are concurrent.

3 Let z,y, = be nonnegative real numbers such that = +y + z = 2. Prove that 22y? + 5?22 + 2222 +
xyz < 1. When does the equality occur?

4 Consider pairwise distinct complex numbers z1, 29, 23, 24, 25, 26 Whoseimages A1, As, Az, Ay, As, Ag
respectively are succesive points on the circle centered at O(0, 0) and having radius » > 0.
If w is a root of the equation 22 + z + 1 = 0 and the next equalities hold

zle + z3w + 25 = 02:2’LU2 +zqgw+26 =0

prove that

a) Triangle A, A3 A5 is equilateral
b)

|21 — 2| +[22 — 23| + |23 — 24| + |24 — 25| + 25 — 26| + |26 — 21| = 3[21 — 24| = 3|22 — 25| = 3|23 — ).
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