19-th Vietnamese Mathematical Olympiad 1981
First Day

1. Prove that a triangl&BC is right-angled if and only if

SinA+ sinB + sinC = cosA -+ cosB+ coC + 1.

2. Consider the polynomials

f(p)= p2—ptt+3p0+11p3— p?+ 23p+ 30;
gp)= p*+2p+m

Find all integral values ofn for which f is divisible byg.

3. A planep and two pointsvl, N outside it are given. Determine the pokbn p
for which AM /AN is minimal.

Second Day

4. Solve the system of equations

X2+ Y2+ 2 +12 =50;
X -y 4+ —t?= 24,
Xy =12;
X—y+z—t=0.

5. Letp,q be real numbers with & p < g and letty,ty, ... t, be real numbers in
the interval[p, g]. Denote byA andB the arithmetic means of,ty,...,t, and of
t2,t2,...,t2, respectively. Prove that

A2 4pq
B~ (p+0)

6. Two circlesk; andk, with centersD; andO, respectively touch externally &t
Let M be a point insidds, and outside the lin©;0,. Find a lined throughM
which intersect&; andk, again atB andC respectively so that the circumcircle
of AABC is tangent tdD105.
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