11-th Mexican Mathematical Olympiad 1997.
Monterrey, Nuevo Lebn

First Day

1. Determine all prime numbepsfor which 8p* —3003 is a positive prime number.

2. In a triangleABC, P andP’ are points on sid8C, Q on sideCA, andR on side
AR BP C CP . .

AB, such thatRTB “pc = Q_,(i =pB LetG be the centroid of triangléBC and

K be the intersection point &P’ andRQ. Prove that point® G, K are collinear.

3. The numbers 1 through 16 are to be written in the cells okadoard.
(a) Prove that this can be done in such a way that any two nuitbeells that
share a side differ by at most 4.

(b) Prove that this cannot be done in such a way that any twdeusrin cells
that share a side differ by at most 3.

Second Day

4. What is the minimum number of planes determined by 6 pamspace which
are not all coplanar, and among which no three are collinear?

5. LetP, Q,Rbe points on the sideBc, CA, AB respectively of a triangl&BC. Sup-
pose thaBQ andCR meet atA’, AP andCR meet atB’, andAP andBQ meet at
C/, such thatAB' = B'C/, BC' = C'A’, andCA’ = A'B’. Compute the ratio of the
area of APQRto the area o\NABC.

6. Prove that number 1 has infinitely many representatiottssoform

1 1 1 1
l=—+—+—+-+—,
ar @ an

wheren anda; are positive integers with& a3 < a; < --- < an.
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