Hong Kong Mathematics Olympiad (2012 / 2013)
Heat Event (Group)
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Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
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Given that the length of the three sides of a right-angled triangle are integers, and two of them are the

roots of the equation x2 —(m+2)x+4m=0. Find the maximum length of the third side of the triangle.
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Figure 1 shows a trapezium ABCD , where AB=3, CD =5 and the diagonals AC and BD meetat O.

If the area of A4AOB is 27, find the area of the trapezium ABCD .
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Let x and y be real numbers such that X* + xy + y* = 2013. Find the maximum value of x* —xy + y~.
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If o, B areroots of X2 +2013x+5=0, find the value of (o +2011c+3)(p? +20158+7).
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As shown in Figure 2, ABCD is a square of side 10 units, £ and F are the mid-points of CD and AD
respectively, BE and FC intersect at G . Find the length of AG .
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If a and b are positive real numbers, and the equations X*+ax+2b=0 and x*+2bx+a=0 have

real roots. Find the minimum value of a + b .
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Given that the length of the three sides of A4BC form an arithmetic sequence, and are the roots of the
equation X°—12x%+47x—60=0, find the area of AABC .
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In Figure 3, AABC is an isosceles triangle with AB=AC, BC =240. The radius of the inscribed circle

of AABC is 24 . Find the length of 4B .
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At most how many numbers can be taken from the set of integers: 1, 2, 3, ..., 2012, 2013 such that
the sum of any two numbers taken out from the set is not a multiple of the difference between the two

numbers.
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For all positive integers n, define a function f as

(i) f@=2012,

(i) f@Q+f@)+--+f(n=D+f(n)=n?f(n), n>1
Find the value of f(2012).
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