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Instructions to Contestants:

(@) AEIEE 20 5 > 4857 B 100 97 -

There are 20 questions in this paper and the total score is 100.

(b) FREFHIFEBASL - REWHIFTA B R+ -

Unless otherwise stated, all numbers in this paper are in decimal system.

(©) FREFHIFEIS > FrA B FEAMBFEREERE - WEE &G - AREZTEE -

Unless otherwise stated, all answers should be given in exact numerals in their simplest form.
No approximation is accepted.

(d) EFTAEZEEAZTENIEERZEN L - HEIGTEDE -

Put your answers on the space provided on the answer sheet. You are not required to hand in
your steps of working.

(€) FIHEHEER -

The use of calculators is not allowed.

(N ABHIHER—E KRG -

The diagrams in this paper are not necessarily drawn to scale.



AR AENRAIEEEAE - BRERFEIRS - FrA B FADE T EMERE - WLk
f o A ATUE -

Note: The rule in the Final Event is different from that in the Heat Event. Unless otherwise stated,
all answers should be given in exact numerals in their simplest form. No approximation is accepted.

FBLIEFAE FE37-

Questions 1 to 4 each carries 3 marks.

1 BAAEERR 4R 6 BRI - WFIRERKTTIZIE n{E/NTTE CEMRAN
—EME) - EEEENEITIPEBREEEIE R 2:1 (801:2) - K niyHR/NAREE -

There is a rectangle with side lengths 4 and 6. We divide this rectangle into n small rectangles
(which does not necessarily have the same size) such that the side lengths of each small
rectangle are in the ratio 2:1 (or 1:2). Find the smallest possible value of n.

. 1 1 O
2. HMEELEEHE x My E&E X#y=;+; o EIEEEE 102 3 4 DIEERFEARL

(CHOH(OHD) 7Y JTREH » SKATS&E RV N AT BE(E -
For any positive real numbers x and y, define x#Yy =l+£. We put the integers 1, 2, 3, 4 into
Xy

the cells of the expression (LJ#L)#(LJ#LJ) in some order. Find the smallest possible value of
the result obtained.

3. WA 6 {EA/NNEHVERM 3 B FEIRVEERE - A2/ VR AA LR EEREEH S
—SCEE R AR S EEU R E ?

There are 6 rings of different sizes and 3 vertical sticks of different colours. In how many ways
can we put each ring on one of the sticks so that no ring is put on top of a smaller one?

4. FpHlqEAREEEE - Al p’a+ pa® F/0E S/ DERRENERE ?

If p and q are distinct odd prime numbers, at least how many different prime factors does
p’q+ pg® have?




FBOSEEE FEAS -

Questions 5 to 8 each carries 4 marks.

o

BA k (HEEE > EMZFfE 101 - & k>1 HEME TMEEMENER RS REET AR
1> Kk R/ NATRE(E -

There are k positive integers with sum 101. If k >1 and the H.C.F. of any two of them is
greater than 1, find the smallest possible value of k.

* % DNV R R R — (BT R By -

Find the last non-zero digit in the decimal expansion of %
50

—E UV EN A EFEEY] - EHTRHERNARZE 164° 1 x° 0 5K X B
/NHTRETH ©

The nine interior angles of a convex nonagon form an arithmetic sequence. If two of the
interior angles are 164° and x°, find the smallest possible value of x.

HElZGS 8% BN Fra SaiIREIESTFIEN - BmiiRaiER (BUTRE
fir) DHEREE - e EHFAENEIEE R VU T ARHV R PRI EEE - Gl - S 20
AYRERITESE 926 T - AR ST FE N HIFEEREEE 1000 T (R 926 ZfeLL 1.08 12HY
FERFFTBEING) - SRIEEEAE—EUEHAENRE - AR E &
T, o b BEEGITRD 1000 2 T, o AR - fEE 2019 (HIEREET - A2
82 " s,

In a country, there is an 8% sales tax. All goods on sale will bear a price tag with the tax-
inclusive price. The price net of tax (in dollars) must be an integer, and the tax-inclusive price
will be rounded off to the nearest integer. For example, for an article with a net price of 926
dollars, the tax-inclusive price will be 1000 dollars (which is obtained by multiplying 926 by
1.08 and then rounding off to the nearest integer). A positive integer is said to be ‘good’ if it
may appear as a tax-inclusive price, so 1000 is ‘good’ in view of the previous example. How
many of the first 2019 positive integers are ‘good’?



FOEF 12/ §ES -

Questions 9 to 12 each carries 5 marks.

10.

11.

12.

% ABCD Z[LIUiETE » {15 «DAB=~/DBC =90° K
DA=AB=6 - 3% E ¥4 AC 1 BD Hy<XE; » ¥
BE =242 - 3F ABCD HyEifs -

Let ABCD be a convex quadrilateral such that A
/DAB =/DBC =90° and DA=AB=6 . Let E be the E
intersection of the diagonals AC and BD. If BE =22,
find the area of ABCD.

B C

6 L/ NESII— L - FEEEFIEE - AT EA—EEK > AMREAE THCH
"HEEL > BEEEAUEEMES2IE (EfEEC) - EESHIEER ST
B/ NERFEEHC T LA RRSGEH O EE - 7558 2 BlafRig 5%/ 0N EEG

FEEIGE AN B CRVAMERK - A > & NS MY EEA 2/ DEAFERY AR S ?

6 children play a game. At the beginning, each child has a ball and individually writes down a
‘target’, which can be any one of the participants of the game (including himself). During each
round of the game, each child passes all the balls in his hand to his target at the same time. At
the end of Round 2, every child gets his ball at the beginning of the game. How many different
sets of possible combinations are there for the targets written down by the children?

FEE AR B2 (0,0) ~ (4,0) ~ (4,4) F1 (0,4) HITRBIVIETTIE © 8% k BEE - i1k
FRALARES x-3y =k f x-3y=k+2 ZRIEERCE S K S AEBEINREAT
REfH -

Consider the square with vertices (0,0), (4,0), (4,4) and (0,4) on the Cartesian plane. Let k be a
real number and denote by S the region inside the square and between the straight lines
x—3y =k and x—-3y =k +2. Find the greatest possible area of S.

FERTRIVEIF - FEFRAER—EH 0 £ 9 iUREHTF - K
ABCD R CRAI A i F A Al Re e Al -
In the multiplication shown, each letter represents a different digit *

from 0 to 9. Find the sum of all possible values of the four-digit D
number represented by ABCD.

> >
oo >
>I> @



FREFI6E  BEH6T -

Questions 13 to 16 each carries 6 marks.

13.

14.

15.

16.

BAE [ 2xn #yZERtg -G8 TEEA —EA FERY R o S0 EE BT R [E B
K FREAYATS B 2019, 2020, ..., 2018+n © 3K n AYE A ATRE(E -
There is a 2xn table. In each cell a different positive integer is written. If we add up the two

numbers in each column, the sums obtained are 2019, 2020, ..., 2018+ n respectively. Find
the greatest possible value of n.

£ VUiE ABCD > AB=15 - BC=20 - CD=CA=25 D
N w . . BE

K. DA=14 - 3% E E¥E4% AC F1 BD iY=CH: » 3K ) M A

g -

In convex quadrilateral ABCD, AB=15 , BC=20 ,
CD=CA=25and DA=14. Let E be the intersection of the

diagonals AC and BD. Find the value of %

AN EFTR > BT EUAKERHRE T 0 2 9 - fldl © TR 12 SOKSRAH R
123 - %5 n EAfEaE 10000 AYIEEEEY > HAHRE n ATREHKERE H SFRARR n+2 FTasiyk
S H - Aln B2/ DA FE AT REE ?

As shown in the figure above, we can use some matches to form the digits 0 to 9. For example,
we can use a total of 12 matches to form the integer 123. If n is a positive integer not
exceeding 10000 such that the number of matches needed to form the number n is the same as
the number of matches needed to form n+2, how many different possible values of n are
there?

PR EES A —E VU8 n AYRTA IEREL » 7 B Rl —FRIEmEH 6 BFk - Aln 5%
DEAEHATREE 7

All the positive factors of a four-digit number n are written on the board. If exactly half of the
numbers on the board are divisible by 6, how many possible values of n are there?



BUEFE0E BHTT-

Questions 17 to 20 each carries 7 marks.

17.

18.

19.

20.

B X YAz B EAMHEINER - &
(X+y-N[z(x+y)+24]=(y+z-7)[x(Y+2)+24]=(z+x-T7)[y(z+Xx)+24] >

Kx+y +2t MME

Let x, y and z be pairwise distinct real numbers. If
(X+y-=-7N[z(x+y)+24]=(y+z-T7)[x(y+2)+24] =(z+x-T7)[y(z+x) +24],

find the value of x* + y? +z°.

Wy =a,=0  FEOMITERLIE 12 -~ 52 FRHIRL (a,a,,...,8;,) * 15
-8, a,—a " A, —ay, i S3{HET - mE HAMMEAFERIE ?

Let a, =a, =0. How many ways are there to permute 1, 2, ..., 52 into (&, a,, ..., a;,) SO that
there are at most two different values among the 53 differences a, —a,, a,-a,, ..., a;—a;,?

HA—E 3x3 58t - B 9 (HER A TRIVBE LS A A © A%/ DA EIRY T4 MR S
TR —REE R 7 (R R A& ALY A SRR T o0& - )

There is a 3x3 tile such that the colours of the 9 unit cells are distinct. How many different
ways are there to divide this tile into one or more pieces? (We can only divide along the
common edges of the unit cells.)

2 % =2019 F¥f n>1 EFE X, =X, 8%, +3 o SRR X + X+ Xoppo HIRA
£l T
Let x, =2019 and define xn+1=\/xn+8—\/xn+3 for n>1. Find the greatest integer not

exceeding X, + X, + -+ Xyo1 -

EB5E
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