
7-th Iberoamerican Mathematical Olympiad
Caracas, Venezuela, September 19–27, 1992

First Day

1. For each positive integern, an denotes the last digit of 1+2+ · · ·+ n. Evaluate
a1 + a2+ · · ·+ a1992.

2. Leta1,a2, . . . ,an be positive numbers. Consider the function

f (x) =
a1

x + a1
+

a2

x + a2
+ · · ·+

an

x + an
.

Determine the sum of the lengths of the intervals wheref (x) ≥ 1.

3. CircleG is inscribed in an equilateral triangle of side 2.

(a) Prove that for every pointP on G, PA2+ PB2+ PC2 = 5.

(b) Prove that for everyP on G the segmentsPA,PB,PC are the sides of a

triangle whose area is

√
3

4
.

Second Day

4. The sequences of integers(an) and(bn) have the following properties:

(i) a0 = 0, b0 = 8;

(ii) an+2 = 2an+1−an +2, bn+2 = 2bn+1−bn for n > 0;

(iii) a2
n + b2

n is a square for alln.

Find at least two possible values for(a1992,b1992).

5. We are given a circleC, the altitudeh of a trapezoidABCD inscribed inC, and
the summ of the lengths of the basesAB andCD. Show how to construct the
trapezoidABCD.

6. A triangle ABC is given. PointsA1,A2,B1,B2,C1,C2 are taken on the rays
BA,CA,CB,AB,AC,BC respectively such thatAA1 = AA2 = BC, BB1 = BB2 =
CA, andCC1 = CC2 = AB. Prove that the area of the hexagonA1A2B1B2C1C2 is
at least 13 times the area of the triangleABC.
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