Hong Kong Mathematics Olympiad (2018/19)

Finals (Group — Event 1)

FOR OFFICIAL USE
Score for Mult. factor
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Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.
FrARRra A, BRI B RIL, R R,

. Let x+y=32with x, y > 0. If a is the maximum value of /x+./y , determine the
value of a .

Bl x+y=32, Hrtxy=0. #aly Jx+y MBARM, K a ol

2. A box contains only x one-dollar coins, x+ 2 two-dollar coins and x +4 five-dollar

coins. If the probability of drawing a one-dollar coin randomly from the box is less
than 0.1. If the box contains b coins, determine the value of b .

— At HAE XA, x+2 Do x+ 4o, BENLAE
SR T RN T 0.1, AR b MM, K b KIME.

3. If ¢ 1s the greatest common factor of the following numbers
3¥-3,5°-5,7"-7,9%-9, ..., 2019%°1° _ 2019,
determine the value of ¢ .
1 ¢ e L N R AR T,
3°-3,5°-5,7"-7,9°-9, ..., 2019°°° 2019,
K e HIfE.

If d =3x2 —7xy +3y2 , determine the value of

N

ﬁl

. Bd=3x2-Txy+3y?, KdHiH.
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Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.
FrARRra A, BRI B RIL, R R,

l. Let
X =+/2020—v/A
be a positive integer. Determine the least value of 4 .
-VX-L
X =+/2020—+/A

NIEEEH, SR A W/ME-

2. Suppose that

X+ y= 5
4x% + y? =80

and P = (x1, y1) and Q = (x2, y2) simultaneously satisfy these two equations. If
B =y, — X% + Y, —X,, determine the value of B .

587
X+ y=5
4x2 + y% =80

S P =(x1,y1) B Q= (x2, y2) RN R IXIANEER HB=y,— X +Y,—X;, KB

HI1H .
B=
3. IfQ= a’—b? isa positive integer, determine the least value of O .
% Q=a—b® NIEBH, K O HIR/IME-
n=

4. In square ABCD , E , F, G and H are the mid-points of AB , BC , CD and AD
respectively. DE intersects with AF and CH at R and S respectively. Moreover, BG
intersects with AF and CH at Q and P respectively. If U is the area of square ABCD



and V is the area of quadrilateral PORS , determine the value of W = B

{EIE N ABCD W E, F, G M H 433l AB, BC, CD 1 AD Wj" 5. DE 4y
WSGLEB AF F CH M T H RMS. BG il 58 AF Fl CHHAZ T A O

i P. 45 URIEN Y ABCD W, i V2 IUJ% PORS (W, kW =%
[

4 L B
0
H S F
P
G C
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Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.
FrARREa A, BRI B FRIL, R R,

l. If \/32x81x343 =b/a , Where a and b are positive integers, determine the least value

ofa.
Z

¥ \[32x81x343 =ba, Hra Ml b RIEHH, K a H5HME.
2. In the diagram below, point P is inside parallelogram ABCD . If the areas of AABP ,

ABPC and ABPD are 73 cm?, 100 cm?, and e cm? respectively, determine the value of
e.

TEIY, P RAEFATINIAIE ABCD M. %7 AABP, ABPC 1 ABPD HTHI A3 73 51
73 cm? . 100 cm® Fl e cm?, >R e HI1E

A D

3. A 3X3 magic square is filled with a number in each square such that the sum of the



three numbers in each row, column and the two main diagonals are equal. The partially
completed grid is shown below. Determine the value of ¢ .

FELLTHI 3X3 259, BT SUAIMRMT O X AL BIATAESE. 40 ERR,
M BECEE E. K e BIME.

If X =22018 1 3%018 and d is its unit digit, determine the value of d .

¥ X =201 13208 I g IR, KR d HIME.
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Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.
FrARRra A, BRI B RIL, R R,

1. AABC is a right-angled triangle with AC = 8 and BC = 10. Semi-circles are drawn
with AB , AC and BC as diameters as shown. If the total shaded area is «, determine
the value of «.

AABC Efi—f, AC=8, BC=10. UL AB, AC fiI BC NERZ/ il | =
AEE, R, &R SRR E a0 K o KI1H.

2. For all positive integers n, suppose there exists a function F(n) defined for as
follows:
F@)=0,
foralln>2,
F(n)=F(n-1)+2 if 2 divides n but 3 does not divide n;
F(n)=F(n-21)+3 if 3 divides n but 2 does not divide n;
F(n)=F(n-1)+4 if 2 and 3 both divide n ;
F(n) =F(n-1) if neither 2 nor 3 divides n .
If f=F(4000), determine the value of 3.
XA B IEREH n, R — A% F(n) A0 hE X

Hn>2,

R n R BER 2B BRI AN RERBEE SR, M F(n)=F(n-1)+2;
R n R BERSEE BRI AN RER 2 BR, W F(n)=F(n-1)+3;
A n BEREH 2B B S REHE3EE R, W F(n)=F(n-1)+4;
IR n BEASRER2BEBR JUANRERE3EE SR, W F(n)=F(n-1).
#i f=F(4000), K BIffH.




Two circles intersect at B, C as in the figure. If M is the mid-point of BC. OM =1,
OC=3,0E=5.1f y= OF , determine the value of y.

KPR, PEMASZET Be CHis. M2 BCHH R, OM=1,0C=3,0E=
5. # y=OF, R yWH.

Z

If f(x) =(X+ij(x+ijx---x(x+ij and 0 = f(1)-1, determine the
2000 2001 2019

value of §.

2 £ 00 =[x el et oo x| BB S = F) -1, Sk ST
ﬁf(x)_(x+2000) (x+2001j (x+2019j LM s=f@)-1, K 5HY
1B




