Hong Kong Mathematics Olympiad (2016/17)
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Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
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Suppose that AABC is an isosceles right-angled triangle with the coordinates of the vertices A and B as
(-2, 0) and (18, 0), respectively, and the coordinates of C having positive values. Determine the
coordinate of C when the area of AABC attains its minimum.
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As shown in Figure 1, points A, B, C, D, E and F lie on the same straight line, and points G, H, D, and |
lie on another straight line. How many triangles can be made by connecting any three points?

lt\
EL

¢

A B C D E F
L L L L @ o—
oH
L Je
m_
Figure 1



4eBl= fro o P~ Q 4 B & A5 ABCD i BC 2 CD 1+ engh o © &wAPCQ % B ek B3t 1
= 25 ABCD % # a0k m% » F ZPAQ
As shown in Figure 2, P, Q are points on the sides BC and CD of a square ABCD. Given that the perimeter

of APCQ is % of that of the square ABCD , find ZPAQ .
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In Figure 3, O is the centre of the circle. Chord AB and radius OD are produced to meet at C. Given that
OA=25, AB=30 and BC =6, find the length of CD.
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Let Q be the sum of all integers p satisfying the inequality (9#)2 <3p+10, find the value of
J3p+1l-1
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In Figure 4, square ABCD has sides of length 20 . Given that DK : KA=AH: HB =1:3 and
BK // GD, HC // AN, find the area of the shaded region PQRS .
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It is given that for real numbers X;, X,, X5, =+, X017

1
\/x1—1+\/x2—1+\/x3—1+---+1/x2017—1:§(x1+x2+x3+---+x2017).

Find the value of X, + X, + X; + X, + -+ Xypy7 -
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Let positive integers, T , satisfy the condition: the product of the digits of T =T?2 11T — 23. Find the
sum, S, of all such positive integers.
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In Figure 5, ABC is an equilateral triangle intersecting the circle at six points P, Q, R, S, T and U. If
AS =3,SR =13, RC =2 and UT = 8, find the value of BP - QC.
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It is given that the equation a?x*—(4a—3a?)x+2a*—a—21=0 (where a > 0) has at least one integer
root. Find the sum of all possible integral values of a.



