Hong Kong Mathematics Olympiad (2016/17)
Heat Event (Group)
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VIFEOLE (F1%)

BrRARRE R AR, B RO TRIE, =R .
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

W AABC N—NMEBEEMA=ME, T A & B KALFR A9 (-2,0) & (18,0), H C AAHR
1B % AABC A NGNS, K C HIAAFF.

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.

mE—prR, =ABCDE M F BE—HMAEL HKGHD &I £ —HAEL. Hik=H,
AR DA = M2

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?
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WME s, Po Q 73l 1E 57 ABCD )i BC /2 CD Effjfi. CRIAPCQ [ K% T 1E
7% ABCD HJF 5 1 K H % & 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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fEE =, O ZFL. 5% AB 4% OD HIIEZAHAZ T C. CWANOA=25. AB=30 f& BC=6,
3K CD K.

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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5. W Q i AL A (9#)2<3p+10 EE p 21, R Q [{H.
J3p+i-1

2
Let Q be the sum of all integers p satisfying the inequality Lz <3p+10, find the value of

(fap+1-1
Q.

6. fEEDUH, IEJ ABCD KK N 200 %1 DK:KA=AH:HB=1:3 K BK// GD,
HC // AN, K527 PQRS AR .
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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7. E%DXﬁﬁ:iiﬁ X Xo0 X3y o0y Ko7

\/X1_1+\/X2_1+\/X3_1+"'+ X017 _1:%(X1+X2+X3+"'+X2017)'
SRX, A Xy 4 Xg + Xy oo Xy, HIE

It is given that for real numbers X, X,, X5, =+, X017+

1
X L% =14 % =L+ xzoﬂ—1:§(x1+x2+x3+---+x2017).

Find the value of X, + X, + X; + X, + -+ Xypy7 -



8. WIFES T REWEE &M T MEFHM=T2-11T —23. KIZZLEBH M, S, M.

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.

9. fEELi, ABC & NMEFU=MLHE BT /NE, Pe Qu Ry SO T kU. ¥ AS=3,
SR=13, RC=2 }% UT=8, K BP-QC MfA.
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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10. DA a®x*—(4a—-3a%)x+2a°—a—-21=0 (Hf a>0) HEb—NEEMW, KRG a WA
Re B H 2 .
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.



