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Problem 1.
A is a set of 2013 elements. Find the number of pairs (X, Y )
of subsets of A such that X � Y .
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Problem 2.
Let f(a, b) = a2+b2

a+b for positive integers a and b. Prove that
there are infinitely many positive integers a for which f(a, b) =
f(a+ 1, b) for some integer b > a.
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Problem 3.
x and y are real numbers satisfying x2+y2 = 3 and x3+y3 = 5.
Find x4 + y4.
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Problem 4.
ABC is a triangle with A = 60◦. Prove that
(a) the bisector of angle A and the altitudes from B and C
bound an equilateral triangle,
(b) the A-bisector divides each of the B- and C-altitudes in the
ratio 2 : 1.
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Problem 5.
Given that the radii of the circles are 9 and 4, calculate the
lengths of the sides of the squares.

9

4
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Problem 6.
Triangle ABC has side lengths BC = 100, CA = 91 and
AB = 51. An interior point P is such that AP = 26 and
BP = 35. Calculate CP . Find the ratio of the areas of triangles
PBC, PCA, PAB.


