
Swiss IMO Team Selection Tests 1999

First Test
May 17

1. Two circles intersect at pointsM andN. Let A be a point on the first circle,
distinct fromM,N. The linesAM andAN meet the second circle again atB and
C, respectively. Prove that the tangent to the first circle atA is parallel toBC.

2. Can the set{1,2, . . . ,33} be partitioned into 11 three-element sets, in each of
which one element equals the sum of the other two?

3. Find all functionsf : R\ {0}→ R that satisfy

1
x

f (−x)+ f

(

1
x

)

= x for all x 6= 0.

4. Find all real solutions(x,y,z) of the system

4x2

1+4x2 = y,
4y2

1+4y2 = z,
4z2

1+4z2 = x.

5. In a rectangleABCD, M andN are the midpoints ofAD andBC respectively and
P is a point on lineCD. The linePM meetsAC at Q. Prove thatMN bisects the
angle∠QNP.

Second Test
May 20

1. Prove that ifm andn are positive integers such thatm2 + n2−m is divisible by
2mn, thenm is a perfect square.

2. A square is dissected into rectangles with sides parallelto the sides of the square.
For each of these rectangles, the ratio of its shorter side toits longer side is
considered. Show that the sum of all these ratios is at least 1.

3. Find alln for which there are real numbers 0< a1 ≤ a2 ≤ ·· · ≤ an with
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ak = 96,
n
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k = 144,

n
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a3
k = 216.

4. Prove that for every polynomialP(x) of degree 10 with integer coefficients there
is an infinite arithmetic progression (in both directions) which does not contain
any numberP(k), k ∈ Z.

5. Prove that the product of five consecutive positive integers cannot be a perfect
square.
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