Chinese IMO Team Selection Test 1998
First Day

1. Find the positive integdesuch that:

(i) There are no integers > 0 and 0< j < n—k— 1 for which (T)
(110 (j4k_1) form an arithmetic progression;

(i) Thereexistintegers>0and0< j<n-— k+2forwh|ch( ), (jil),..., (HLl)
form an arithmetic progression.

For thisk, find all n for which there isj satisfying (ii).

2. On a football tournament with teams participating, every two teams played
exactly one match. A team is awarded 3 points for a victorypihfdor a draw,
and 0 points for a defeat. When the tournament was over, the flom the
bottom team had a smaller score than the teams above it, avdi@gscore than
the teams below it. However, this team has more victories tha teams above
it, and less than those below it. Find the leafbr which this is possible.

3. For a fixedd € (0, %), find the smallest positive constamwith the following
properties:

(I) cose sin@

(i) There existscwith 1— 33 < x < Y& such that

2
(1 X)sinf — /a— x2cog 6 ) <xcos€— a—(l—x)zsin26> <a

Second Day

4. In an acute triangl&BC, H is the orthocenterQ the circumcenter, antl the
incenter. Given thatC > /B > ZA, prove that lies within ABOH.

5. On a linel in the plane are given > 3 distinct pointsP;,P,,...,R,. Fori =
1,...,n, let d; denote the product of the distances frénto the othem — 1
points. LetQ be a point in the plane outsidi@nd letC; = |QR|. fori=1,...,n

Determine .
S= _Zl(—l>”*

6. For anyh = 2" (r is a non-negative integer), find &lle N which satisfy the
following condition: There exist natural numberns> 1, n with modd such that

h
k|m— 1 andm| "% +1.
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