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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: 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.

FLEFAE FE3IT -

Questions 1 to 4 each carries 3 marks.

1 —BdiEhe —(E T Rey o —(ETEE S > e IR TR IIEIE T - [BaoR B AL —
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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.

2. —EETENE B —(ERPARRVAL g o S ERUREE ERVEE R R R R n BHE MALEdE
o BURHVEUER GO n BYS{EEAIAYETT 2 - Bl - ERURHVEEZE 2018 -
FN AL R R DAV E G CER 22+ 0% +17 +8° =69  FRURFE LIERWIIVEE
& 1001 - AL ALt 2018 i EiS-E| & IEHE ?

There is a special red button on a calculator. If the red button is pressed when the number on
the screen is a positive integer n, the number displayed will become the sum of the squares of
the digits of n. For example, if 2018 is displayed and the red button is pressed, the number on
the screen will become 2% +0%+1° +8° =69. If the number on the screen is 1001 initially,
what number will be obtained after pressing the red button 2018 times?
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Zachary has a special plant at home. Its initial height is 70. Starting from the first day, when
Zachary waters the plant on the kth day, the height of the plant will increase by k. 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.




4. EHIES PO BRI (x-2)? BHIEREE 2X—7 3k P() DL x—2 BHAERE -

If the remainder when a polynomial P(x) is divided by (x—2)* is 2x—7, find the remainder
when P(x) is divided by x—2.
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Questions 5 to 8 each carries 4 marks.

5. BEXl a b, c d eslpk—E%EEZES] Hf a<b<c<d<e » H a, b, e 4Hpl—{E%LLE
%l o # c=125 » 3K e ffH -

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.

6. HARFEEHL 1234~ 5F1 6 BAE N E EAVBE W W SRV IEJTRS Y E F - (ESE
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A
The integers 1, 2, 3, 4, 5 and 6 are written on the faces of a cube whose six faces have pairwise

distinct colours so that each face contains a distinct integer, and the sum of integers on each
pair of opposite faces is 7. How many different possible ways are there to write the integers?

7. 3 ABCD f—fElfgfs fy 1 AYPUEIAS » 5% X~ YFI Z 77
B B # AB - AC fl AD Y % > {f 15
AX:XB=1:2 ~ AY:YC=1:1 & AZ:ZD=2:1 - 3k
PUTHIAS AXYZ (YRaRE -

Let ABCD be a tetrahedron with volume 1. Let X, Y and
Z be points on sides AB, AC and AD respectively such
that AX :XB=1:2, AY:YC=1:1 and AZ:ZD=2:1.
Find the volume of the tetrahedron AXYZ.




8. TEFrRIVERT » FEFRAE—EH 0 £ 9 iR FEE
F o 3K ABCD Fr{CRAYIUALEY -
In the addition shown, each letter represents a different digit

from 0 to 9. Find the four-digit number represented by
ABCD.
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Questions 9 to 12 each carries 5 marks.

9. AW 2018 MEAE - MMIHVERALRST Y AIE 1 2 2018 » MR RGE THE > (E15EHE
EEE p MIEEEE a - gwk Ry afll pa (YL GEDL - A8 s/ DA%/ DL ?

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?
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Consider the shape formed by 10 equilateral triangles as shown. Now

some (possibly none or all) of the equilateral triangles are coloured green.
Next, in each of the equilateral 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. How many
ways of colouring are there such that the sum is an odd number?
(Rotation of the shape is not allowed.)
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12.

% n:48x49x...x147x(i+i+---+ij v Bk B2 IEELE > ({15 10° 2 n YEE - ok

48 49 147
K VIR FTREME ©

Let n=48x49x.--x147 x i+i+"'+i , and k be a positive integer such that 10* is a
48 49 147

factor of n. Find the largest possible value of k.

BA—E /8 no BREIE "L, W T2, o~ —fE T3, A= "4, &Hpk - EAI
T3, HERAAEWE "1, 2R CR—EHE) o mERE "2, ZHEEAEBERE (7
LI OfE) - FBEE > n 72/ MEAEH AT 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?

FREFI6E  GE6D -

Questions 13 to 16 each carries 6 marks.
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14.

—EERR LAVIE TR LA T AU E - Hrp e —(E AR V s /KRS
V B HETERME ALY V BYIE ETT o 3 — /KPP R 157 8% 5 R (e e [F]H
73+ SRIEJTRGH- P I gy U I A

A cube of side length 1 is aligned in such a way that only one of the vertices V touches a
horizontal table and the opposite vertex of V lies exactly above V. A horizontal plane cuts the
cube into two halves of equal volume. Find the area of the cross-section of the cube cut by the
plane.

= H 1 O 43R AABC HYFELMHIZMG » 3% ZBAC
N A543 F5r OH - %5 AB=30 F AC=48 »
BCHYRSE -

Let H and O be the orthocentre and the circumcentre of
AABC respectively. Suppose the internal angle bisector
of ZBAC bisects OH. If AB=30 and AC =48, find
the length of BC.
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Ix1 IETGTE » HERANBRAE 2x2 (VIR 4 (EU5/8apAy L 2 (RUTE : £
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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?

16. “‘Fri A 12 B - EHE e -HENESPoa% o MERISANREE 2R A
AT - Btk B Vo R HLAHER n E5CHE - 5K n iVE KA RE(E -
There are 12 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 n points of intersections. Find the greatest possible value of n.

BLIEFE20E BETT-

Questions 17 to 20 each carries 7 marks.

17. EHNERE no 5 o(n) F n IWREBEEEVEE - 140 > B 40=2°x5 (VERE
HAE 2 /M 5 FkMAE 040)=2 - &4 oQ)+w(2)+ - +w»(l000)=2126 F7
®(1001) + @(1002) +--- + »(2000) = 2328 » 3K

o) +o(l* +2)+ o1 +2° +3*) +---+ (1> + 2° +---+1000°)
HIME -
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) +---+»(1000) = 2126 and @®(1001)+ »(1002) +---+ @»(2000) = 2328 , find the
value of

o)+ 0@ +2°)+ o +2° +3°) +---+ o(® + 2* +---+1000°).
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SKEURN 24 x, WME -
Find the value of x,_ in the following system of equations.

100

CXy +Cox, +CoX, 4+ +C %% =1
CX +C2X, ++--+C1P%,, =1

2 100 _
CoXy4+--+C, X =1

Cllgg Xi00 = 1

19. Wi{EE T, f1 T, FHRCRES A F1 B > SPATER |,

20.

FI L, 73 pEaE AR B - 3% |, 73RS T, F1 T,
QAP g, pplER T, M T, iR SHIT-
AS HVIERAREL T, AN C » QB HYIERAREL T,
AR Do % AP:PQ=5:4 -~ BS:ST=3:2 )
BC =12 » 3k AD {YEJE -

Two circles I', and T, intersect at points A and B.
Parallel lines I, and |, pass through A and B
respectively. Let |, meet ', and I, again at Q and
P respectively. Let I, meet I', and I", again at S
and T respectively. The extension of AS meets I', at
C. The extension of QB meets I', at D. If
AP:PQ=5:4, BS:ST=3:2 and BC =12, find
the length of AD.

s PR g Ryfess e 8 - W ih4R y=1(x) EEEWE P=(a f(a) #I
Q=(b, f(b)) » Hrf a<b - fh&pAYIN PQ MEMLREREL PQ 21 » 1 HLEHIN PQ FI4RES
PQ A& BRI 5 g(b-a) - 3 9(1)=10 > 3K g(5) MYfH -

Let f and g be infinitely differentiable functions. For any two points P =(a, f(a)) and
Q = (b, f (b)) on the curve y = f(x) with a<b, the arc PQ of the curve always lies below the

segment PQ, and the area of the region bounded by the arc PQ and the segment PQ is equal to
g(b—a). If g(@) =10, find the value of g(5).
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