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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:

AEHRAELOIEAE - BREF IR - FrA B AL BT EREERE - 2R
AHEZATE -

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.

— BB — B BT Re AV E o —ETERE 3% - G IR ReAVARIETT - Btk GAER—
itz EIETTRIZR - >Kis UL AT HIRZHYE H YR R R RE(E -

An ant started at a vertex of a cube and crawled along the edges of the cube. Suppose it did not
crawl along the same edge twice. Find the greatest possible number of edges that the ant
passed through.

ERETHE R RIAVEY) - EREONEER 70 - F K - FEERBEYEK
- YIS RSN 12 - B TR L YIS ERD S - EReE R RE R
YRR —2R > HAESS n RE EF/KRSESREYIINEEERE 200 - 3K n AYE/NATAE
fE -

Zachary has a special plant at home. Its initial height is 70. Starting from the first day, when
Zachary waters the plant, the height of the plant will increase by 12. But when it comes to the
night of each day, the height of the plant will decrease by 5. Suppose Zachary waters the plant
once every day. He finds that the height of the plant exceeds 200 after watering the plant on
the morning of the n-th day. Find the smallest possible value of n.

A n AR > B R0y > HEpEw @Ay o Faielith et d 2 FisE
o 45 2 SR AR S RS IR 2 % KniyE -

There are n sweets in a bag, where 9 of them are orange and the rest are yellow. Christie takes
2 sweets from the bag at random. If the probability that the 2 sweets taken are both orange is

i, find the value of n.
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Let n be a four-digit number which is known to be a multiple of 9 between 2300 and 2400. If
we are told the unit digit of n, we won’t be able to deduce the value of n. If it is known further
that n is not a multiple of 4, find the value of n.

FOEF8E FEAD -

Questions 5 to 8 each carries 4 marks.

5 AZ/MEIEREHESIE 6 1H - HEEMEETHE 1110 - HEHEEEZRI—IHA ?

How many sequences of positive integers are there such that there are 6 terms in total, that the
first term and last term are 1 and 10 respectively, and that each term is greater than its previous
term?
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) o #5 ¢=125 > K e fY{H -

The numbers a, b, ¢, d, e form an arithmetic sequence. Furthermore, a<b<c<d <e and a, b,
e form a geometric sequence. If ¢ =125, find the value of e.

7. s n=pxqxr > Hrpp fl q Z2AEN—IEE > r ZRAER  n AR = - EXE
n~p-~qflryEfir S SIREEREAREEF - K niyE -
Let n=pxqxr, where p and g are distinct one-digit prime numbers, r is a two-digit prime
number while n is a three-digit number. Given that there are only two different numbers
among the digits of n, p, g and r, find the value of n.

8. CAIESNS] o, a,, 8, .. b BHTAEREM 0 BE o - - % kB [ETf

l1-a
%> H a Ml a, BF9FR Kk K KIYFTAEIREE A -

n

It is known that in the infinite sequence a,, a,, a,, ..., we have a_,, = for any positive

n

integer n. If k is a two-digit number, and both a and a, are equal to k, find the sum of all

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

10.

11.

12.

75 n i 146411024 1y —{E R » &9 3000 <n <4000 > 3K nf{Y{H -
If n is a factor of 146411024 where 3000 < n < 4000, find the value of n.

i |72 AABC HYALL » 3¢ DA E 535liEiE AB I AC L
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AB=6 - AC=9 & BC=10 - 3k [ABC] A{E - Ho
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Let | be the incentre of AABC. Let D and E be points on
sides AB and AC respectively such that DE is parallel to BC

and DE passes through I. If AB=6, AC =9 and BC =10,

[ADE]

find the value of Sk where [XYZ] denotes the area of

AXYZ.

BA—E /8 no BREE "L, W T2, o~ —fE "3, A= "4, &Hpk - B
T3, HERAAEWE "1, 2 CR—EHE) o mERE "2, ZHEEAEBERE (7

LI OfE) » FBEE > n 72/ MEAE R RE(E ?

There is an eight-digit number n, which is formed by two ‘1’s, two ‘2’s, one ‘3” and three ‘4’s.
It is known that the digit ‘3’ appears between the two ‘1’s (not necessarily consecutive), and
there is an even number (possibly 0) of digits between the two ‘2’s. How many different

possible values of n are there?

={EFEE R R 1 2 F 3 WYEIF AR G AR S
v - DRSS IR A~ BAIC » 3K AABC HYIEITH - \

Three circles with radii 1, 2 and 3 respectively are

pairwise externally tangent to each other with
tangential points A, B and C respectively. Find the

area of AABC.
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Questions 13 to 16 each carries 6 marks.

13.

14.

15.

16.
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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 integers a, b, the students with
numbers a and p°a will not belong to the same class. What is the minimum number of classes

in the school?
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There are 100 lamps labelled from 1 to 100, each of which is connected to a switch. When the
switch is pressed, the corresponding lamp will change from on to off or from off to on. Initially,
all the lamps are off. The first kid presses every switch once. The second kid presses every
switch connected to a lamp with a label which is a multiple of 2 for two times. The third kid
presses every switch connected to a lamp with a label which is a multiple of 3 for three times,
and so on. After the 100th kid presses the switch connected to the lamp with label 100 for 100
times, how many lamps are on?

s nflk Ryl Cf =8008 MYIEEEH - 3K n HYFTA A REEZ A -

Let n and k be positive integers satisfying C;' =8008 . Find the sum of all possible values of n.

5% AABC Higfhy 10 (VB =M - iDL AABC iy
DRy liEtE e RE = AT IR 1 i 30° 5.2 AXYZ - 3K
AABC 1 AXYZ B85 iy 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.
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Questions 17 to 20 each carries 7 marks.
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W T REE n Y —(AEREAY SR o NENVMERTE -
W T RIE n Y —(EE R EEEEE T o /N ANER MR
N T AE n i — (SRR EHIEI SR T o ) K {EE 2R
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B Z2 A MED 2 HEBARY - Ref Ia M ER A Y BB B 1 (R AT - SR nFY(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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Let n>3 be an integer. Now there are n points on a plane. After drawing the perpendicular
bisector of each pair of these points, it was found that no two of the perpendicular bisectors are
parallel and they form a total of k points of intersections. Let a, denote the maximum value of
k. What is the value of the term in the sequence a,, a,, a, ... that is closest to 20187

2 [X] B REIE X R AR > G40 [21]=2 - [4]=4 F1[5.7]=5 - %5 n REREH
[ n H n }’?‘Enéﬁﬁi‘d\ﬂﬁ%@o
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Let [x] denote the largest integer not exceeding x. For example, [2.1]=2, [4]=4 and [5.7] =5.

If n is a positive integer and { , find the smallest possible value of n.
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% A~ B~ CHl D RREtEm FUUBE » BMHY x- AR A [E - 25 B4 AB ~ AC ~ AD ~
BC - BD A1 CD 1Y y-BkE43RE 2~3~57~ 11 f1 k » SR KHU{H -

Let A, B, C and D be four points in the coordinate plane with pairwise distinct x-coordinates. If
the y-intercepts of lines AB, AC, AD, BC, BD and CD are 2, 3, 5, 7, 11 and k respectively, find
the value of k.
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