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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.

E2IER P(X) BREL (x—2)° BRAVEREURE 36 > 5K P(x) BRIA x—2 BEAVEREL -

If the remainder when a polynomial P(x) is divided by (x—2) is 36, find the remainder
when P(x) is divided by x—-2.

TR n SR 0 P O RGN KRR IEMA - EUELSPREHEHL 2 T
5. 5 2 SR A R B R % Sk nHgE -

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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ax T f1 T, oAl Re=FA8 Ry 6 70 8 (YRA{IEEN - %5 T, f1 T, HHACERE AFD B » 3K AB (Y
RENRAAREE -
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.

B LA E 2018 {HIEREE - Z18Fr A 3 WEEWHRES > MEHF LATAf~E#E 2018
iy 6 HYIEAE R - BARFTA 27 IEEWHRE S - B BRR LA Z/ D(EFE 2
The first 2018 positive integers are written on the board. All multiples of 3 are then erased.

Next, all positive multiples of 6 not exceeding 2018 are written. Finally, all multiples of 27 are
erased. How many integers are there on the board in the end?
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Questions 5 to 8 each carries 4 marks.

5 & nRapk# HndvBEIERS (Brn A5 HR—r# - K n VR R A]gEE -

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.

6. FERFEEEL-2-3-4-5/ 6B EEIERAE L - (EEEEEA A FTEE -
HEHEE ERRBZAZE 7 - 3% n KEEEE A TRE = [HE_ERTRavBsom
K n YRR AT RE(EZ AT -

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 7. Let n be the sum of
integers written on three faces which share a common vertex. Find the sum of all possible
values of n.

7. —fiil 16x16 HYITREEM: n (HIEEEE - BEIETTIPAIAR/NENE 1x1 ~ 5x5 ~ 9x9 5
13x13 » Bt EE T8 - HE SRR - (S EREE T8 #ia
S —(EEITIP A EE < K n#R/NATRE(E -

There is a 16 x16 table which is covered by n squares. The size of each square is 1x1, 5x5,
9x9 or 13x13. Every square covers the cells completely and lies entirely inside the table, and
each cell of the table is covered by exactly one square. Find the smallest possible value of n.

8. fEFTREIVERS  BEFRHE -l 0 £ 9 #YR[FEE
F o K ABCD P {URAYIULEY -
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.

10.

11.

12.

&t ABCD B-F1TIHEIE - 5% E M F 73 hl R AB A1 BC |
HIEL o DL X 57 AF f1 DE HY38E » Y 571 AF f1 CE Y
ZE > Z Fo DF A CE HYACHEL - %5 AEX ~ CFZ ~ DXYZ
FIBFYE FNEIFES T AIE 3~ 5~ xFly » 3K x—y HY{H -

Let ABCD be a parallelogram. Let E and F be points on sides
AB and BC respectively. Denote by X the intersection of AF
and DE, Y the intersection of AF and CE, and Z the
intersection of DF and CE. If the areas of AEX, CFZ, DXYZ
and BFYE are 3, 5, x and y respectively, find the value of
X—Y.
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& f(x)=4x"=3x « K f[f[---f( JB HY(E - &3 2018 fi f -

642
4

Let f(x)=4x>-3x. Find the value of f{f(mf( JD where there are 2018

copies of f ’sin the expression.

EEEARPE E R ESURE DL N R AR TR TREW, 5 (ab) BEES L
f—(EE: > FIl (a%,b%) JRACFAEMRELR - - 0 - AR TIREN , HER 2

A straight line in the coordinate plane is said to be “stable”’ if it satisfies the following property:
if (a,b) is a point on the straight line, then (a®,b*) also lies on this straight line. How many

‘stable’ straight lines are there?

=EFEE R R 1~ 2 /0 3 WYEI RS AR S
v > VLo Ry A~ BT C - 3K AABC HYTHIfH °

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.

ix ABCD RtRIE » i ZABC=/BCD=90° - BC=20 g A
J. CD=2AB - {Eaxfr1£—{EEZ TR ABCD - 3K
ABCD {yHif& °
Let ABCD be a trapezoid with ZABC =/BCD =90° ,
BC =20 and CD =2AB . Suppose there is a circle inscribed J
in ABCD. Find the area of ABCD.
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A 2018 HvNEER—EIAT o FIGEE T AR (TR ABOZAN) - EF
TriEfFEalk - BN E— RN > S AREY I AAE £ ELENEER > ARSI
ERREIEH > DRI GBI - £ 10 RIRHYF T8 > 5 n Z/NELEEH - 2K 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.

25 K BB [F15512 X°y® +2x°y +3xy +4x° +5x+k =0 A —EFEHfE - 5K kIV{HE -
Let k be a real number such that the equation x*y® +2x°y +3xy + 4x* +5x+k =0 has a unique

real solution. Find the value of k.

P EA 12 B EHETE-HENEEVORE 0 WMSEICAMREEFORE
MRPAT - HAE s E Py 4R LA n (B3R < SR n iR R ATREE
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.
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Questions 17 to 20 each carries 7 marks.

17. #HRIEEEE n o 3% o(n) (R n R EEREBHVEE - G140 B 40=2°x5 AVEEE

18.

HAE 2 /M1 5 FkMAE 040)=2 - &4 oQ)+o(2)+--+w»(l000)=2126 F7
©(1001) + @(1002) + --- + w(2000) = 2328 > 3

o)+ o(l* +2)+ o1 +2° +3*) +---+ w(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°).

¢ N Ry AN 50 Y IEEREEY - TS EL f R LT R {E R

(1) BEEEEEK f(k) B2EEE #E&

(2 TR F(f(-F00-)=x (Efr f FEGRENATTHER T n ) [l%FH 50 {EIERE
fi#

Jite () =x AIER /D —E EE R - N > n 5%/ EEREE ?

Let n be a positive integer not exceeding 50. It is known that, if a function f satisfies the

following two conditions:

(1) f(k) isa positive integer for every positive integer k, and

(2) the equation f(f(--- f(x)---))=x, in which f occurs n times on the left hand side, has
exactly 50 positive integer solutions,

then the equation f(x)=x must have at least one positive integer solution. How many
possible values of n are there?



19. KLU T5EsE S % HIH -

Find the value of x, in the following system of equations.

100

CXy +Cox, +CoX, +-+-+C %% =1

CX +C2X, ++-+ClP%,, =1

2 100
szz"'"""cz X100 =1

Cll(())g Xi00 = 1

20. 3% ABCD 2—{HESHI A L AYDUES » 3% X~ Y RIZ 4}

Al & # AB -~ AC Ffl AD
AX : XB=1:2 -~ AYYC:]_]_& AZ:ZD=2:10A§§
G /& ABCD HYEE [ » KRG GXYZ HYASTE -

EWOE - #E15

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.
Let G be the centroid of ABCD. Find the volume of the
tetrahedron GXYZ.
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