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(The result is computed from the three problems with the highest scores; the scores for the
individual parts of a single problem are summed. Points for each problem are shown in
brackets [ |.)

1) The little squares of a 9 by 9 board are alternatively painted black and white (the corner
squares are white). What least number of rooks can be placed on the board so that the
all the white squares are attacked. (A square is attacked by rook if the square is in the
row or the column containing the rook.) [3 points]

2) The polynomial x3+px?>+qx+r has three roots on the interval (0;2). Prove that the
following inequalities hold: -2<p+q+r<0. [4 points]

3) A straight line is tangent to a circle at point A. We choose a point B on the line and
rotate segment AB around the center of the circle by some angle, obtaining segment
A'B'. Prove that the line passing through the tangency points A and A' divides segment
BB' into equal parts. [4 points|

4) A sequence of zeros and ones is constructed in the following way: at the k-th place we
write zero if the sum of digits of k is even and one otherwise (i.e., if the sum of digits of
k is odd). Prove that this sequence is not periodic. [4 points]

(Here is the beginning of this sequence:
101010101101010101001...)

A sequence is called periodic if there exists a natural number d such that any two terms
whose numbers differ by d are equal.

5) a) A pie has the shape of an obtuse angled triangle whose obtuse angle is twice as big
as one of the acute angles. The box for this pie has the shape of the same triangle,
except it is axially symmetric to it. How can one cut the pie into two
pieces that can be placed together in the box without turning them over? [3 points]

b) Same problem for a triangular pie with angles 20°, 30°, 130°. [3 points|

(You can think of the pie and the box as being plane figures.)



