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Instructions to Contestants:

HEAA

1. The contest comprises a 3-hour written test.
EEEDIEHIEZUETT » [REG =/ -

2. Questions are bilingual. Answer all questions.
B H e - 2B HEAES -

3. Put your answers on the answer sheet.
A A E RSN L -

4. The use of calculators is NOT allowed.

A ET{E R A -

5. Measuring instruments like rulers, compasses, etc. can be used.

HR -~ EREHEEE T AE#EZH -

Co-organised by The Hong Kong Academy for Gifted Education,
the Gifted Education Section of the Education Bureau and
International Mathematical Olympiad Hong Kong Committee
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Someone extracted n consecutive digits in the infinite decimal representation of

% and found that the sum of the n digits is equal to 2023. Find the value of n.

SN - AR MR LT (BT - A n (T
i1y 2023 « 3K nffE -

Let m and n be positive integers such that vm ++/n =+/2023. Find the greatest
possible value of m+n.

2em s n BIERE - [#15 Vm+vn =42023 ¢ 5k m+n (A TERE(E -

There is a 20x 20 table and 400 cards printed with the numbers 1 to 400. The
cards are then distributed to the cells of the table so that there is one card in each
cell. After that, we put a red sticker on the card in each row with the largest
number, and a blue sticker on the card in each column with the largest number. Let
A denote the smallest number on the 20 cards with red stickers, and B denote the
smallest number on the 20 cards with blue stickers. How many different possible
values of | A—B| are there?

A —(E 2020 HYFAEHT 400 5Ro7AIE] E#F 1 2 400 YIS > 2803k
B LLIE 5 S ECEIRARAY 400 4% (EEEERAE —RIER - ZBRIBMTEFTR
FEROKNHT—5RIE 7 G AL ERER - AR RSB i RHY — RIS R Al R EE O RE
A o 1F 20 sRiG_ AL EARSRAYIE | o > SCE TR/ NV Ry A AE 20 5RIG E
B OGRS A o SCE R NYET Ry B e FNEE - | A-B| AEZEARERY
HIRE(E ?

A test question reads ‘write down three consecutive positive integers not exceeding
2023 in ascending order, such that one of them is a multiple of 6, another one is a
multiple of 7 and the remaining one is a multiple of 8’. How many different correct
answers are there for this question?

FICMERH T H h— B IE R - IO NERE NP =(EAEE 2023 HYHEAEIE
BE (HE P HP—(EEE 6 WEE - Sl 7 EE - & F—EAIZE
8 Y& E - IEEEA X/ D{EA FIAYIEHEEZE ?

ABCD is a square of side length 1. BC is extended to E and DC is extended to F
such that BE = DF = 3. The circumcircle of AAEF meets the extensions of CB and
CD at G and H respectively. Find GH.

ABCD EER R 1 WIEJTF - Hiftt BC &% E- DC K& ZE F - [iif5 BE =
DF =3 - AAEF 1J4M#[E[EL CB A1 CD HYELRSTHIATH GFIH < 3K GH -

Let n be a positive integer such that 1° +2° +---+n® is divisible by n+3. Find the
greatest possible value of n.

N Ry IERER (48 L+ 2%+ +n° BTHE n+3 BEER o 3K n VSR ETRE(E -

In AABC, ZBAC = 150° and BC = 74. D is a point on BC such that BD = 14 and
ZADB = 60°. Find the area of AABC.

1 AABC 1> /BAC = 150° > H BC = 74 - D & BC Ffy—%L» {§/5 BD =
14 > H ZADB =60° - 3k AABC FY[HifE -
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13.
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How many solutions are there to the equation log, x = 3sin(37x)?
752 log, x =3sin(37X) %/ (i ?

Find the largest real root to the equation /x° +3x* -4 —x =3/x* -3x+2-1.

KA I +3x° -4 —x=3Yx* -3x+2 -1 (VR KB -

Find the remainder when 1x2x3x4+2x3x4x5+---+2023x2024x2025x 2026
is divided by 1000.

K Ix2x3x4+4+2x3x4x5+-.-+2023x2024 x 2025 % 2026 1L 1000 HHAYES:E -

In a school there are 2023 students, numbered 1 to 2023. The teacher met the
students one by one in the order of their numbers, and gave a candy to each student
except if that would mean three students whose numbers form an arithmetic
sequence all got candies. In this way, the teacher would give a candy to students 1
and 2, but not student 3 (as 1, 2, 3 form an arithmetic sequence), then to students 4
and 5, but not to students 6 and 7 (as both 4, 5, 6 and 1, 4, 7 are arithmetic
sequences), and so on. How many students got candies in the end?
FE 2023 £ SRR R 1 E 2023 - EETZESRAIEF R — e
FLE > WA 2E R BRI E RS =R S =2
AIPEGHER - A2 0 1 958 2 9RERAEEGHER - B 3 9RE AN ERER
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ABCD is a trapezium with AD // BC, AD > BC and AB = CD. P is a point on the
plane whose distance from A, B, C, D are 1, 2, 3, 4 respectively. Find AD:BC.
ABCD ZH#:JF, » Hft AD /I BC » AD > BC » H AB =CD - P 2 FHJ—% -
TELA-B-C-DaVEEEETHIZE 123 4° 3K AD:BC -

In AABC, AC=+/3AB and BC=2. D is a point inside AABC such that
/BDC =90°, /DAC =18° and BD=1. Find ZDAB.

£ AABC 1 AC=+3AB & BC=2 - D& AABC N —B5 » (5
/BDC =90° - Z/DAC =18° §; BD=1 - 3k /DAB -

In a country there are only four types of coins, of denominations 74, 87, 111 and
124 dollars respectively. In how many different ways can one pay exactly 2023
dollars using these coins?

FE 5 HAVUTERE N - H{E B 74 ~ 87 ~ 111 71 124 JT - FIFHiELLEE -
A2/ VA E DT ARl 2023 5t ?

There is a 3x3 table and 9 cards printed with the numbers -4, -3, -2, -1, 0, 1, 2,
3, 4. How many ways are there for these cards to be distributed to the cells of the
table so that there is one card in each cell, and that the sum of the numbers of the
three cards on each row, each column and each of the two diagonals of the table is
non-negative?

BA— 3x3 HYERIEAD 9 R T AIED HEF 4~ -3--2--1-0-1-2-3-4
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16. In a team game, 12 players stand at the 12 vertices of a regular 12-sided polygon.
Each player has a red flag and a blue flag, and then randomly put up one flag, all at
the same time. If there are four players who put up flags of the same colour and
whose positions form a rectangle, the team loses. Otherwise the team wins. What is
the probability for the team to win? (2 marks)

FE—ERRPERE T - 12 Aoy plubfE—(EE+ 8Py 12 (E]EE: - § ASH
— AL — T BE R © 2% > MRl RS AR — i T2 - AR E A
VO NESEEMH FRIBA AR T - HVU APt B R — & 5T > RIBRMIAE ek

YRR BRIRAED - HBEE » RO HAIRER %D ? (243)
17. ABCD is a square. P is a point inside ABCD such that ZAPD + #/BPC =180° and

/BPC is acute. If PB =3 and PC =4, find BC. (2 marks)

ABCD &I1FE /I - P & ABCD (NAY—%E » {15 ZAPD+ /BPC =180° » H

/BPC &g - % PB=3> HPC=4>3KkBC- (243)

18. In a chess tournament, there were n contestants and any two of them played at
most one game against each other. Each contestant has played exactly 100 games.
For any two contestants A and B who had played against each other, there were
exactly 50 other participants who have played against both A and B. On the other
hand, for any two contestants C and D who had not played against each other, there
were exactly 4 other participants who have played against both C and D. Find the
value of n. (2 marks)

FERBHHEETEA n A2 EPEEMAZFEHERS—RX - BIETHE
{7 1 Hl4y 100 S5E03E - BHEERI EFREAVEET AR B - BrAILr 50 S4HA;l
FETEL AR B I - BHERWACR G HEAET CHI D> EHMHILT 44
HAM BT C A1 D #VET S - SR nHY(H - (253)

19*. There are 20 students in a class, numbered 1 to 20. They have taken a test with n
questions. After the test, the teacher tried to pick some students to draft the
solutions, and as such it is necessary that the picked students together can solve all
questions. The teacher found that this can be only done by choosing all students
whose class numbers are even, or all students whose class numbers are multiples of
5, or any combination that includes all students from one of the two groups
mentioned above. Find the smallest possible value of n. (2 marks)

FHEA 20 2824 orldmsify 1 &2 20 o T 7 — 0 - O dEA n
R o MERGEHIL - AN S TP A SR SRR - NI R ORI
RV A S HAEBHATASE - AN L REBERT A 25T M A B2 AE
SCUERTAES R 5 BEBEVEE » SO ETEAE T Rt 2 —H TR S
AIRHE = 2K n YR/ INA]REH - (253)

20. Let u, v, w be positive integers, with v and w not exceeding 2023, such that
u—v=2w and (u®>+w?)(v’> +w?) is divisible by 289. How many sets of possible
values of (u,v,w) are there? (2 marks)
B U~ voew RIEEE . Hop v N w R 2023 0 15 u-v=2w - H
(U? + W) (v +w?) TR 289 Bk o FREE > (u,v,w) HZ/DAERERYEIRE(E 2 (253)

End of Paper
Exen

* The wording of Question 19 has been revised from the live paper to fix some ambiguities.
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