Hong Kong Mathematics Olympiad (2006 — 2007)
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Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
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If there are N integers from 1 to 50 that are relatively prime to 50, find the value of N . (Remark:
positive integers a and b are said to be relatively prime if their greatest common divisoris 1.)
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In Figure 1, ABCD is a trapezium , AB//CD, /BCE = ZECD, CE L. AD and DE=2AE. If the
area of ADEC is 2007 cm? and the area of quadrilateral ABCE is T cm?, find the value of T.
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Given that a’ —3a+1=0. If A=22 —2 ;fa . B2+ 72 find the value of A.
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Given that the coordinates of the points A, B and C are (3,4), (6,—-4) and (8, 10) respectively. M
and N are the midpoints of AB and BC respectively. X isapointon AN suchthat AX: XN=2: 1.

If r= C—X find the value of r.
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InFigure2,a 1cm x1cm x 2 cm rectangular box is made up by two cubes with side length 1 cm. An
ant is climbing along the box in a way that it must stay on the edges of the cubes through out the climbing.
Starting from vertex A and climbing with a speed of 1 cm per minute, it reaches vertex B after 4
minutes . If the total number of possible paths taken by the antis S, find the value of S.
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If the remainder of 7°°°” when dividing by 5 is R, find the value of R .
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Let k =sin30°+ cos60° +sin90° + c0s120° + - - -+sin1890° + cos1920°, find the value of k.
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In figure 3, given that the diameter of the semicircleis 10cm. A, B and C are three arbitrary points

on the semicircle where B isonthearc AC. If x isthe sum of the length of the line segments AB and
BC, find the greatest possible value of x.
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In the coordinate plane, the points A=(-6,2), B=(-3,3), C=(0,n) and D=(m, 0) forma
quadrilateral ABCD . Find the value of n so that the perimeter of the quadrilateral ABCD is the least.
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Given that integers x and y satisfying the equation 3x+5y=1. If S=x-y and S>2007, find the
least possible value of S .
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