PROBLEM 1
In the scalene triangle ABC, with <BAC=90o consider its circumcircle and its incircle. The tangent line at A to the circumcircle meets the line BC at M. Let S and R be the tangent points of the incircle with the sides AC and AB, respectively. The line RS intersects the line BC at N. Let U be the common point of the lines AM and SR. Prove that UMN is an isosceles triangle.

 

 

PROBLEM 2
Let a1,a2,...,a3 be n not necessarily different real numbers. Let d be the difference between the greatest and smallest of them. Consider

Prove that
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and find the conditions that these n numbers must satisfy for the equalities to hold.
 

 

PROBLEM 3
Consider a square n x n board. Place the numbers in each square of the board in a certain order. A token is initially placed in the square labeled with the number n2. In each step, the token can be moved to any square that shares a side with the square where the token is placed. At the beginning, the token is moved to the square labeled with the number 1, taking the shortest path (with the smallest number of steps) between the square labeled with the number n2 and the square labeled with the number 1. From the square labeled 1 it moves to the square labeled 2, and from there to the square labeled 3 and so on until it comes back to the square where it was placed initially, always taking the shortest path. The complete trip takes N steps. Find the smallest and the greatest values that N can take.
 

Time: 4 and a half hours Each problem is worth at most 7 points
