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Instructions to Contestants:
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1. The contest comprises a 3-hour written test.
FE LR 20ETT » IRIF =/ -
2. Questions are bilingual. Answer all questions.
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3. Put your answers on the answer sheet.
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4. The use of calculators and protractors is NOT allowed.
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5. Rulers and compasses can be used.
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Questions 1 to 10 carries 1 mark each.
F1EZF10E FE1D -

1. Let n be a nine-digit positive integer whose product of digits is equal to 10!. Find the
greatest possible value of n.

A on R JUAIERE > HEF 2SR 100 ° K n BIRKATEE(E -

2. Find the smallest positive integer n such that the first four digits of n? (from left to right)
are 2, 0, 2, 5 while the fifth digit of n? is non-zero.
K/ MIEREE n o 815 0 WENMEY (EZH) B 202 5 Hn? WELR
UEFIEE

3. Let m and n be positive integers where m > n. If m = (m —n)? and n is equal to 25
times the H.C.F. of m and n, find the L.C.M. of m and n.

Bm M BIEEH > EfF m>neBH m=m-n)?> Hn FER m M n FERAREE
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4. Find a negative number z such that (2 — 2v/3z)(z* — 3) = 2016.
K—HEE x> 15 (22 — 2v/32)(2? — 3) = 2016 °

5. In AABC, BC =1 and ZACB = 90°. If the median of the triangle through A, the
internal angle bisector of ZABC" and the altitude of the triangle from C' are concurrent,

find AC.

F NABC ¥ > BC=1°H ZACB =90° - H=F A BIF4E ~ LABC WINAFE5
A= C e ELEL » SR AC

6. How many triples (a, b, c) of positive integers are there such that a is a factor of both b
and ¢, and that a + b+ ¢ = 3007

BZ/DHIEEE (a,b,c) AIHER o FFZE 0 A c BIEE > Ha+b+c=3007

7. In AABC, AB = AC. M is the mid-point of BC' and D is a point on segment AM such
that AD =10 and DM = 1. If /ZBDM = 3/BAM, find the perimeter of AABC.

F AABC W » AB = AC ° M & BC By Ei» H D S4B AM EH—B5 - 15
AD =10 f1 DM =1°% /BDM = 3/BAM * 3K ANABC BJE5H -

8. In ANABC, Z/ZBAC = 12° and ZACB = 18°. D is a point on segment AC' such that
ZADB = 96°, while E is a point on the extension of BD such that AC' = BE. Find
/ZDEC.

F AABC HF 2 /BAC = 12°° H ZACB = 18°° D B4#E AC FHI—B; » (#15
/ADB =96° 1 F Rl BD %48 FH—B5 » 1§ AC = BE - 3k /DEC -

9. In a game, m red balls and n blue balls are put into a bag, where m +n < 2025. Sam
and Devin each draws a ball from the bag at the same time. Sam wins if the two balls
drawn are of the same colour; Devin wins if the two balls drawn are of different colours.
If Sam and Devin have equal chance to win, find the greatest possible value of m.

FE— L > m (EALERA n (HEEBRGCROER T - HF m +n <2025 ° NEFI/NGE
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10.

Let a, b, ¢ be pairwise distinct two-digit positive integers, and x = a + b, y = b + ¢,
z = ¢+ a. Percy computed the sum of digits of each of a, b, ¢, and denotes the smallest
sum by P. Queenie computed the sum of digits of each of x, y, z, and denotes the largest

sum by (). Find the greatest possible value of g

Ha~b>c BEANHEEIRMAEEE  He=a+b ~y=b+c>2=c+a° /NNETHE
T a b c FENEFZM > WLE TR —EZL S P NEFHET 2~y 2 KH
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Questions 11 to 20 carries 2 marks each.
BULEFE20E FHE2D -

11.

12.

13.

In AABC, ZACB = 103°. X and Y are points on segment AB (with X between A and
Y') so that the perimeter of ACXY is equal to the length of AB. If the circumcentre of
AACY lies on the circumcircle of AXCY, find ZXCY.

TE ANABC ¥ » ZJACB =103°° X MY B4 AB FROBs (K X R AMY 2
M) o 5 ACXY BIRAFREN AB BIRE - H AACY BIIMODALIA AXCY HISMEE
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Let P(1,3) and Q(5,11) be two points on the coordinate plane. In a game, a frog is
initially at (—7,1). There are four buttons, pressing which will cause the frog to jump to
other positions. If the current position of the frog is X,

e pressing button A causes it to jump to Y such that X is the mid-point of PY’;

e pressing button B causes it to jump to Y such that Y is the mid-point of PX;

e pressing button C causes it to jump to Y such that X is the mid-point of QY;

e pressing button D causes it to jump to Y such that Y is the mid-point of QX.
After pressing a series of buttons, the player found that button A has been pressed by
the same number of times as button B, and that button C has been pressed by the same

number of times as button D. If the final position of the frog is at a distance of s from
the origin, find the smallest possible value of s.

& P(1,3) 1 Q(5,11) A LR B o £ —EEEE T - — & F R AR
;751& c BIEVMEIZH » T M SHERI LT E - R EFEERMLE S
o TETHEN A E{EHIBKE] Y o (H15 X & PY HUHES s
o W NIZS B BRIl v o (15 Y & PX HIHE
o NIESH ¢ GFMBE v o (15 X & QY KIHE
o W FIZS D BRI v o (15 Y & QX KB -
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The sequence 4, 13, 22, 31, ... lists the positive integers with sum of digits 4 in ascending
order. What is the 200th term of the sequence?

HF 4, 13, 22, 31, ... {EEF A 4 FIEBERE/NE R o SKZEFIHIE 200 I8 o
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A convex polyhedron P has 32 faces, each of which is either a triangle or a pentagon. Let
x and y be constants such that every vertex of P is the intersection of exactly x triangular
and y pentagonal faces. Find the number of vertices of P.

EZTHEES P A 32 AE  ETEETE=AREIER R oy HERE - 15 P Y
T TERE ) BT « B =M K y (B TSR EACE: - K P RITEREH -

Find the smallest positive integer n such that the first two digits after the decimal point
in the decimal representation of /n are 25 (i.e. the tenth digit is 2 and the hundredth
digit is 5).

KE/NIEEBE n o (£15 /n B/NBERRT » NEBRAYE M BF & 25 (B
B2 BOAi&5) o

A teacher wants to set some questions for a test on addition. He prompts a generative
AT engine to produce questions which involve adding m and n, where m, n are five-digit
positive integers, such that the answer is a six-digit number. Furthermore, it is required
that every digit of m is a prime number and every digit of n is a composite number (0 and
1 are neither prime nor composite). What is the maximum number of different questions
that can be generated?

A s — VT B B © (984 A T ARG E AU » 2 R 5 R
{8 FLALIE R m A0 n AN - A FRBRNALEL » 555 m NEBMNETFLESEE >
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In a game, a positive integer n not exceeding 2025 is written on the board at the beginning.
Each operation involves erasing an integer k£ on the board which is greater than 1, and
then replacing it by three integers with sum &k and pairwise difference at most 1 (e.g. one
may erase the integer 10 and replace it by 3, 3, 4). Suppose Amy and Betty play this
game; starting with Amy they take turns to carry out an operation until someone fails to
do so according to the rules, in which case the other player wins the game. If both players
play perfectly and Amy eventually wins, how many possible values of n are there?

e —EER T+ B SAE Y E T — (TR 2025 HIEBE n o G THRIE) B R
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The equality 1° +2° +--- +n% = ag + a1n + agn® + - - - + a19n'°, where ag, a1, ..., a1 are
constants, holds for all positive integers n. Find the value of bas + 9ag + 14a; + 14as.

EFEX194+224+ -+ n =agFamt+am?+ -+ aen'® (HEF ag~a ... a0 BE
) $MERIEBE n BEHOL © 3K 5a5 + a6 + 14ay + 14ag HIH ©

The sides of AABC have lengths \/5, 3+ 3 and 2v/2 + V6. Let P be the smallest
regular polygon containing A, B, C' as its (not necessarily consecutive) vertices. Find the
area of P.

NABC ZBIEES A V2 3+V3 R 2v2+V6° &% P Z2HE A~ B~ O EH (R
—EHAR ) THRER S/ NEZSBTE < 5K P BYETE -

Let f(z) = 2% — 92'° 4+ 262° — 24. Find the smallest positive integer n such that
f(n)f(n+1)f(n+2) is divisible by 2187.

B f(r) = 21 — 9210 + 262° — 24 © KF/PNIIEEEE n > 15 f(n)f(n+1)f(n +2) ATHE
2187 Hfx -



