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1. Determine the number of solutions of simultaneous equations

x2 + y3 = 29,

log3 x · log2 y = 1.

2. Given a triangle with acute angle∠BEC, let E be the midpoint ofAB. PointM
is chosen on the opposite ray ofEC such that∠BME = ∠ECA. Denote byθ the
measure of∠BEC. ExpressMC/AB in terms ofθ .

3. Let m = 20072008. How many natural numbersn are there such thatn < m and
n(2n +1)(5n +2) dividesm?

4. The sequence of real number(xn) is defined by

x1 = 0, x2 = 2, xn+2 = 2−xn +
1
2
, for all n = 1,2,3, . . ..

Prove that the sequence has a limit asn approaches+∞. Determine the limit.

5. What is the total number of natural numbers divisible by 9 the number of digits
of which does not exceed 2008 and at least two of the digits are9’s?

6. Letx,y,z be distinct non-negative real numbers. Prove that

1
(x− y)2 +

1
(y− z)2 +

1
(z− x)2 ≥

4
xy + yz+ zx

.

When does equality hold?

7. Let ABC be a triangle with altitudeAD, line d is perpendicular toAD, andM is
a variable point ond. Let E, F be the midpoints ofMB, MC. The line through
E perpendicular tod intersectsAB at P, the line throughF perpendicular tod
meetsAC at Q. Prove that the line throughM perpendicular toPQ has a fixed
point asM varies on the lined.

1

The IMO Compendium Group,
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