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Instructions to Contestants:

() G200 > #8575 100 57

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

(b) EREFHIFEIASL - AGNRIATA BUY R -

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

(©) PREFRITEISLN > ArEEFADETFHVERMEESREE - W(bERH - AT EHE -

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

(d) EFTEEFEAZERIEENZEN L - HHEGTESEE -

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

(&) I -

The use of calculators is not allowed.

(f) AEHIITEA —EAREE BT -

The diagrams in this paper are not necessarily drawn to scale.
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Note
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. 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.
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Questions 1 to 4 each carries 3 marks.

HURFREE 1~ 2~ 3~ 4~ 501 6 BAE—{EIE 5 RerVE £ - (EfeEEm A —(E A F RS
HEHH I BB REER S SRSHVE -

The integers 1, 2, 3, 4, 5 and 6 are written on the faces of a cube so that each face contains a
distinct integer, and the sum of integers on each pair of opposite faces is equal to S. Find the
value of S.

me N RyIEEEEL - H a =% o /NBEAEETE 13a BYERT » SokE a (bRl N > AlTER T E N
TS EA S L 13 o SR/NGRATIFHYAE SR BLIEMES 3K 2 AR AT RE(E -
Let n be a positive integer and a :%. When Kenny tried to evaluate 13a, he first converted a

to a decimal number, but then he mistakenly omitted the decimal part before multiplying by 13.
Find the greatest possible value of the difference between the result obtained by Kenny and the
correct answer.

s T, M1 T, oAl BP9 Ry 6 70 8 (YRA{IEEN - %5 T, f1 T, tHACRE AFD B » 3K AB (Y
RENZAAREE -
Let I', and I', be two circles with radii 6 and 8 respectively. If I', and I', intersect at points A

and B, find the greatest possible value of the length of AB.

FEAYYINEAR 5 BIHE RS > HEPWIEL 11 11 17 - HZEEE5HE
100 772 k » 3K k BYFTA Al g {E M -
In an arithmetic sequence, the first term is 5, each term is a positive integer and two of the

terms are 11 and 17. If the 100th term of the arithmetic sequence is k, find the sum of all
possible values of k.
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Questions 5 to 8 each carries 4 marks.

5. %% ABCD BEN 3% E~F-Gfl HSHEEDA- 4 g D
AB - BCAII CD |-y » (B342ES EG 7l FH E-E T3 ht
PO NAHETTI - 3% P % EG il FH 508 « %5 ABCD

. P
A1 PGCH K53 312 60 1 18 » >k ACEF HYHIFH - P H
Let ABCD be a rectangle. Let E, F, G and H be points on sides
DA, AB, BC and CD respectively such that segments EG and B G o

FH divide the rectangle into four smaller rectangles. Let P be
the intersection of EG and FH. If the areas of ABCD and
PGCH are 60 and 18 respectively, find the area of ACEF.

6. ERMERN ER T —ELEER x - AREFESF T 5 ZEEFT 8x & 8%( T T

REY—(E - 5RIESAIE T 25x B Zéx W& R — (il » EAIBREER ~ 2R [E SRR [E

B T =(EBZER 1 K x YA A REE 2 -

The teacher wrote a positive real number x on the blackboard. Ann wrote down the value of 5x,

Ben wrote down 8x or 8i whichever is larger, while Cat wrote down 25x or % whichever
X X

is larger. It turns out that the product of the numbers written by Ann, Ben and Cat is equal to 1.
Find the product of all possible values of x.

7. En Bapk#e B niEEERE (B nARS50) 55— - °K n B KAIREE -

Let n be a composite number such that every positive factor of n (other than n itself) is a one-
digit number. Find the greatest possible value of n.

SRA f W 1 e .
8. EAMEEEEDY] a, a,, a, ... B BHEMIEEE n B a,, = . B ke =
o H a Ml a BHFR ko SKKAVERAFREE -
It is known that in the infinite sequence a,, a,, a,, ..., we have a_, =1L for any positive
-a

n

integer n. If k is a three-digit number, and both a, and a, are equal to k, find the greatest

possible value of k.
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Questions 9 to 12 each carries 5 marks.

9. a-bflcRIEER  WEE a®=2b° =3¢ - K aImy/NFIRE(E -

Let a, b and ¢ be positive integers satisfying a* = 2b® = 3¢°. Find the smallest possible value of
a.

10. 5% ABCD SIE /5T @ 8% E~ F~ Gl H 535l /i DA ~ AB ~ BC

A E D
1 CD EAVE: - fiRax P /& EG M1 FH #YAZE: - % AB=10 -
AF=CH=4 - BG=9 } DE=6 - >k AFPE {JHif# - P
Let ABCD be a square. Let E, F, G and H be points on sides DA, P .
AB, BC and CD respectively. Suppose P is the intersection of EG
and FH. If AB=10, AF=CH =4, BG=9 and DE =6, find the 5 o o

area of AFPE.

11. FEAERTRE 10 {#EFEE =APERNIIR - R T —LEFE
=AvaE bagm (IREER=ZAPERE > SR =AmP s
) > AREFEGKC=AF TR TREE = ARG E =
HEH CEmME=mPHEP—EEG - RIGWNE /HA - —#=
AP EECHEM) - HE R E TRRAERZ CEg

5 NMEE > ERANE R 0) - AEE > AR/ DREEGHTTE - Al#
FiEENE—EEE ? (K RaPRIEIREE - )

Consider the shape formed by 10 equilateral triangles as shown. Now AA
some (possibly none or all) of the equilateral triangles are coloured green.

Next, in each of the green triangles, one writes down the number of

green triangles adjacent to this triangle. (Two triangles are adjacent if

they share a common side. A triangle is not adjacent to itself.) The sum

of all numbers written down in the shape is then computed. (The sum is

regarded as O if no number is written down.) How many ways of

colouring are there such that the sum is an even number? (Rotation of

the shape is not allowed.)
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Ff 2018 #4524 - MFIHVERAE AR T AlE 1 & 2018 - ek plcE T - (EEEHE
BEEH p FIIEEE a > 4R955 afl pa iYL GEIE - AEE » 2K/ D HEZ/DHE?
There are 2018 students in a school, numbered 1 to 2018. They are divided into several classes

in a way such that for any prime number p and positive integer a, the students with numbers a
and pa will not belong to the same class. What is the minimum number of classes in the school?

FEW3EF 168 FE6T -

Questions 13 to 16 each carries 6 marks.

13.

14.

HIRIEERE n - % on) F n WAEEREIEE - Fl40 - it 40=2°x5 AVEKRE
WA 2M15 > FfTH ©(40)=2 - EA! o)+ o(2)+---+w(1000) = 2126 > 3K

o) +ol+2)+ol+2+3)+---+w(l+2+---+1000)
HIE -
Let w(n) denote the number of distinct prime factors of a positive integer n. For example,

since the only prime factors of 40=2°x5 are 2 and 5, we have ®(40)=2. Given that
o)+ w(2) +---+ »w(1000) = 2126, find the value of

o)+ ol+2)+ol+2+3)+---+w(l+2+---+1000) .

HAVER 7 SRS R R A S — (8 5x5 MitEFR - 2 7 SER P Hp—3E—{E
Ix1 BIETGTE » HER/NBEAE 2x2 (YIETTEE 4 [E5M8aHEAy L (RTE  EH
L PR A e PSR A AIGEE ) - B0 5x5 TTRRRI—ET518 - EFE—TEE ENTTE
(E5F Ix1 IETHAER E R > RURRER T4t - AERA 2D "ok, 2

A 5x5 table is to be tiled using 7 cardboards, one of which is a 1x1 square while each of the
other six is either a 2x2 square or an L-shape formed by 4 cells (see figure above; reflection
and rotation of the L-shape are allowed). A cell of the 5x5 table is said to be ‘good’ if there
exists a tiling such that the 1x1 square is put on that cell. How many ‘good’ cells are there?
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16.

oriEHIRELalE - BN E— R NE > SR ASE R AAE o SRR > AREEE AN
ERUEIEAC o SRR EIEAK - £ 10 RIRHVHL T8 > A n 2/ NEAEEHK - 5K n BYFT
A RRE(E A -

There are 2018 kids sitting in a circle. Initially, some of them (possibly all or none) are singing.
At the beginning of every minute, a kid will sing if both of his neighbours were singing in the
previous minute. Otherwise, the kid will not sing. After 10 days, n kids are singing in a certain
minute. Find the sum of all possible values of n.

5% AABC Higfhy 10 (VB =M - iDL AABC iy
DRy liEtE U RE = AT IR 1 s 30° 52 AXYZ - 3K
AABC 1 AXYZ BB 5 1Y i

Let AABC be an equilateral triangle with side length 10.
Using the centre of AABC as rotational centre, rotate the
triangle clockwise by 30° to obtain AXYZ. Find the area of
the overlapping region of AABC and AXYZ.

BLIEFE20E BETT-

Questions 17 to 20 each carries 7 marks.

17.

18.

e R L 36 (%S (x,y) > Horh xRy &71F 0 2 5 ZHAVEE - 52/ DA R
AELERE s 3 (R - (ES T MR —E & 10 V=mAJF ?

Consider the 36 points (x,y) on the coordinate plane, where x and y are integers between 0

and 5. How many ways are there to choose 3 points among these points which form a triangle
with area 10?

M T —(EEERESRAE - B e 7 IO - BECNERIY S BELEE -2~ -1~ 1B
2 71 - IR - MMA T RE CHRRDE - & 7 TOMERERHY 7 (8 2R 8HEE
IR A AMHE - R 7 JONEREI1S38 2/ VA FEIRTRTRENE 2

Sandy has enrolled in a mathematics course in which there are 7 tests. The score in each test
must be one of -2, -1, 1 and 2. After each test, Sandy will compute her accumulated score. If
the 7 accumulated scores after the 7 tests are all positive and pairwise distinct, how many
different sets of possible scores are there for Sandy in the 7 tests?
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e N Ry —{E = (7% 15 n" AVE&R =80 237 - SKnfy(H -

Let n be a three-digit number such that the last three digits of n" are 237. Find the value of n.

TEsR 2 » ZRTH HAAEE/ N ~ /N2~ /N ~ ANERVIMATER © T IRE T T — B i
WA EINTALEL n - P& NRE n BVEAFITAL - B NEE n BT EAL - 53/N5E
& n VEAAIH > 3 NEF n fy-HAMEAL - 10 NME n B9E TS - 5 2183
Bl Pl SR AL B2 AR HE n VISR - ZME & NEIRET AL - JBd T LA N HYESES -
N T REE n i —(AE R ESEERTF o NENVMETE -
M T RIE n Y —(EE R EEEEF o /N NER MR
EAT CHVE ARSI T | R REERET -
Hrp—{EEZ0 © THERAE nfIE T 0 B THIEE -
a2 ARSIy - e g M 2 AV ER B {E H IEME T » SR nAY(E -
In a classroom, the teacher said to five students, Ann, Ben, Cat, Dan and Eva, ‘I have written
down a five-digit number n whose digits are pairwise distinct. |1 will let Ann see the ten
thousands and thousands digits of n, let Ben see the thousands and hundreds digits of n, let Cat
see the hundreds and tens digits of n, let Dan see the tens and unit digits of n and let Eva see

the unit and ten thousands digits of n.” The teacher then let each student know two digits of n
as said, and then everybody sat in a circle and started the following conversation.

‘For those who know a prime factor of n, raise your hand,’ the teacher said. Dan and Eva
raised their hands.

‘For those who know a prime factor of n, raise your hand,’ the teacher said. Ann, Dan and
Eva raised their hands.

‘For those who know a composite factor of n, raise your hand,” the teacher said. Two of
the students raised their hands.

“Then | know the value of n. It is a multiple of 7,” one of the students said.

Suppose the students are clever enough to analyse correctly what the other students have done.
Find the value of n.
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