Chinese IMO Team Selection Test 1992

Time: 4.5 hours each day.

First Day — April 17

1. On a math competition 16 contestants take part. Eachgarobas four possible
answers, and a contestant must choose one. After the extoninahas been
found that any two contestants have at most one answer in comifow many
problems at most are there in the examination? Justify youclasion.

2. Letn > 2 be a given integer. Find the smallest positive humbesuch that
for anyaj,ap,...,an > 0 and any 0< by, by,...,byp < 1/2 witha; +---+an =
bi1+---+by=1it holds that

ajap---an < A(aghby +agby +--- +anbn).

3. Letp be a prime number. Show that there exists an int&gerch thatp | x> —
x+ 3 if and only if there exists an integgisuch thatp | y> —y+ 25.

Second Day — April 18

4. Let ABC be a triangle withAB = /7, BC = /13, CA= /19. Circlesa,f,y
with centers aA,B,C and radii /3, 2/3 and 1 respectively are constructed in
the plane of the triangle. Show that there are three pdéintsa, B’ € 3,C' c y
such that triangleABC andA'B'C’ are congruent.

5. Asquare of sidei3+ 1 (n € N) is divided into unit squares. Prove that, if one of
the unit squares is cut off, then the remainder of the big gcan be tiled with
L—trominoes.

6. Letn, T be given integers 2. Find all positive integera such that

2
%ka+a/4<T2i%

P &

holds for any positive integeies, ay, . .., a,, wheresc = a; +az+ - - - + a.
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