Hong Kong Mathematics Olympiad (2018/19)
Heats (Individual)
HFWHETIE (2018/19)

HIFHE (N)

FREFAFREASN, P& RV F R EMERE, e E&E. MMEZITUME.
Unless otherwise stated, all answers should be given in exact numerals in their simplest form.
No approximation is accepted.
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Part A

1. R =, ABCZ—N5FL=fMI¥. DM E 73iliE AB f AC EfRiff AE=BD . 4 CD M BE
MzZF 0 & £COE=y°, Ky M.
In Figure 1, ABC is an equilateral triangle. D and E are points on 4B and AC respectively such that
AE =BD . If CD and BE intersect at O and ZCOE = y°, find the value of y.
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2. WO AWMMIRRGRIN A . 45 P(6,240°) [AA4TH 16 ALE Q11 AOPQ AN T 1 J5 H
A, K THME.
Let O be the pole of the polar coordinate system. If P (6, 240°) is translated to the right by 16 units to
QO and the area of AOPQ is 7 square units, find the value of T'.

3. Ol x Ky BN, 2 Y2 —4xy+5x°—8x+16=0 J F=x—y, 3R F[HH.

Given that x and y are real numbers. If y2 —4xy +5x? —8X+16=0 and F =x— y, find the value of F.
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iﬁl’lﬂ‘jﬂi%%i&o % an :1+2+22+“'+2n & b:alo—a5+a1’ ﬁ% b El/‘]'on

Let n be a positive integer. If a, =1+2+ 22 +...42" and b=ayy—as+a, find the value of b .

fEE =, ORE DEF AL . AB A DEF £ C W)k, Hrh CRE ABE WAL, HAH
ABE 8L F. ADE N—H%. # «DOE =156° & /BAE=x°, K x fJ{H.

In Figure 2, O is the centre of the circle DEF. AB is the tangent to the circle DEF at C, where C is the
centre of the semicircle ABE, which also passes through F. ADE is a straight line. If Z/DOE =156° and
/BAE = x°, find the value of x.

Figure 2

R =, BMAASTI E— AN E R AT A R ARRR 23 (L, 1) (L 4)s (4,1) X (4,4). &
FEAZIETT T CEAEL D) IBFAEAT =AM ARAR S N B i, I AT 2 A = M2

In Figure 3, the vertices of a square in the rectangular coordinate plane are (1, 1), (1, 4), (4, 1) and (4, 4).
How many triangles can be formed by selecting any three points in the square (including the
boundary) with integer coordinates?

y
(1, 4) 4, 4)

[ L L @

[ J o [ ) [ J

[ } o [ ) [ }

@ L @ L )

(1, 1) “4,1)
0 —> X
B=
Figure 3



7. BT, 4B 5 CD MZT E. B q BN AE K. K q E.
In Figure 4, AB and CD intersect at E . Let g units be the length of AE . Find the value of ¢ .

® o o o o 0 0 0 o P i
--------.—[1$ﬁ
1 unit
1 B4
L3
Figure 4

8. {EETH, DR % BC FI—rifli /ABD=,CAD Jy B2 _8 = AABD S | e i
AC 3 AADC i

fH.
In Figure 5, D is a point on BC such that ZABD = ZCAD and % = § If Area of AABD =k, find

3 Area of AADC

the value of k.
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Figure 5



9. T a & B NI x2+32x-1=0 MFME. % P=(a?+312-2)(8%+338), K P iHfL.
Giventhat « and £ are the two roots of the equation x? +32x—1=0.If P= (a2 +3la— 2)(ﬁ2 +33ﬂ) ,
find the value of P.

i 3 3 . .

10, % c=y7+5V2 +7-5v2 - # w=c2, K w.

3 3
Let c=v7+5V2 +47-5v2.1f w=c2, find w.
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Part B

1. EENH, ABCD N— M KIT. MAN 73505 DC M AB ) i H AE: EN=BF : FN=1:2.
EMF1 FM 53 3IA858 DB T G i H . #KJi ABCD K =fi1lt GHM WIHFA5 72 96 S,
K SHIME .

In Figure 6, ABCD is a rectangle. M and N are the mid-points of DC and 4B respectively and
AE : EN=BF : FN=1:2. EM and FM intersect DB at G and H respectively. If the areas of the rectangle
ABCD and the triangle GHM are 96 and S respectively, find the value of S'.
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12. = ABCH, AB=14. BC =48 } AC=50. ¥ P} O 7} Hic NAABC B O S b & d

AN PO K EE . K d HIME.
In triangle ABC, AB =14, BC =48 and AC = 50 . Denote the in-centre and circumcentre of AABC by
P and Q respectively. Let d units be the length of PQ. Find the value of d.



13.

14.

15.

CHIEEE av b c W2 T oA

(i) a>b>c,

(i) (a-b)(b-c)(a-c)=84,

(iii) abc <100,

WM a WEw K. R M.

Given that a , b and ¢ are positive integers satisfying the following conditions:
(i) a>b>c,

(i) (a-b)(b—-c)(a—c)=84,

(iii) abc <100.

Let M be the maximum value of a . Find M .

O 3sinx+2siny=4. 1 N~ 3cosx+2cosy M KMEH. 3K N
Given that 3sinx+2siny =4. Let N be the maximum value of 3cosx+2cosy. Find N.

Sl x y z ARSI 2
X +xy+y> =7
yo+yz+2°=21
X*+xz+2°=28
Ha=x+y+z, Kaifi.
Given that x, y, z are positive real numbers satisfying
X +xy+y> =7
yo+yz+2°=21

x>+ xz+22=28

If a=X+Yy+z, find the value of a.
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