Hong Kong Mathematics Olympiad (2002 — 2003)
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Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
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Suppose XY +x Y =22 and x¥—x7Y =k, where x>1 and y >0, find the value of k.
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InFigurel, ZA:/B:/ZC=3:2:1,a:b:c=2:k:1, findthe value of k.
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In Figure 2, AMC and ANB are straight lines, Z/NMC = ~/NBC =90°, AB=4, BC =3, areas of
AAMN and AABC are intheratio 1:4 . Find the radius of circle BNMC .
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If the equation x? +ax+3b—a+2=0 has real root(s) for any real number a, find the maximum value
of b.
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Suppose the parabola y = 4x? —5x+c intersects the x-axis at (cos 6,0) and (cos ¢, 0) respectively . If

0 and ¢ are two acute angles of a right —angled triangle, find the value of c.
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Suppose the straight line y+3x—4=0 intersects the parabola y= x2 at points A and B respectively.

If O isthe origin, find the area of AOAB .
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In Figure 3, AC=BC=CD, ZACB=80°. If ZADB = x°, find the value of x.
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In Figure 4, the sector ABC is one quarter of a circle with radius 4 cm . Suppose the areas of the two
shaded parts are equal. Let the area of the trapezium ABCD be Acm?, find the value of A. (Take nt =
3.14)
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In Figure 5, the area of ADEF is 30 cm?. EIF, DJF and DKE are straight lines. P is the intersection
pointof DI and FK. Let El:IF=1:2, FJ:JD=3:4, DK:KE=2:3. Letthe areaof ADFP be

B cm?, find the value of B.
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