Hong Kong Mathematics Olympiad (2009 — 2010)
Heat Event (Individual)
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Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
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In how many possible ways can 8 identical balls be distributed to 3 distinct boxes so that every box
contains at least one ball?
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If o and B are the two real roots of the quadratic equation x2 —x—1=0, find the value of o® +8p.
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5x10 10x15 15x20 100x105

If a= 1 + ! + ! +---+;,find the value of a.
5x10 10x15 15x20 100x105
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Giventhat x+y+z=3 and x3+y3+z3 =3, where x,y,z areintegers. If x<O0, find the value of y .
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Giventhat a, b, c, d are positive integers satisfying Iogab:% and log.d :% If a—c=9,find

the value of b—-d.
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If xy1— y2 +y\/1—x2 =1, where 0<x,y<1. Find the value of x2+y2.
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In Figure 1, ABCD is a trapezium. The lengths of segments AD, BC and DC are 12, 7 and 12,
respectively. If segments AD and BC are both perpendicular to DC, find the value of %.
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Figure 1
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In Figure 2, ABC isatriangle satisfying x>y>z and 4x=7z. If the maximum value of x is m and

the minimum value of x is n, find the value of m+n.

Figure 2
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Arrange the numbers 1, 2, ..., n (n>3) inacircle so that adjacent numbers always differby 1 or 2.
Find the number of possible such circular arrangements.
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If | x] is the largest integer less than or equal to x , find the number of distinct values in the following
2010 numbers:
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