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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.
B R A AL -

4. The use of calculators and protractors is NOT allowed.

AR R E s -

5. Rulers and compasses can be used.

Al E R ATERR -
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Find the highest common factor of 8° -1 and 4° +1.
R 8% -1 1 4° +1 YR AR ANHEL -

Let n be a positive integer less than 100 such that the tens digit of n® is 7. Find the
sum of all possible values of n.

s N K/ A 100 BYIEREEY - H n® 698 Ay 7 o SR n WA RTREE A -

Let a, b, ¢ be integers such that 2% +2° +2° = 2—2 . Find the value of a®+b®+¢c.

37

o3k a®+b*+c® HH -
&1 Sk a’+bi+c’ BIE
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Mike wrote down m consecutive integers with sum 2m, while Kent wrote down 2m
consecutive integers with sum m. If the difference between the largest integer
written by Mike and the largest integer written by Kent is 2024, find m.

/NHER T m RS H e ARy 2m o /NSRAIES TR T 2m (EE RS H
EAIZHE m o 5/ NHE N HVER R BB a5 N YR R BB 2024 - 3K
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ABCD is a convex quadrilateral in which AB = BC = CD. If ZABC = 48° and
/BCD =108°, find £CAD.

ABCD &/, Ui£f » Hirh AB = BC = CD - # ZABC = 48° > H «BCD =
108° > 3k ZCAD -

Let A be a point on the graph of y=|x]|, and B be a point on the graph of
X = y?+ 2. Find the smallest possible distance between A and B.

A BEG y=|x| FHY—8E > H B BEG x=y*+2 FAY—BE - 5k AfI B
2 MR EEBE /N BEME -

ABCD is a square. P and Q are points on the sides BC and CD respectively such
that ZPAQ =45°, PQ = 4 and the area of APCQ is 3. Find AB.

ABCD ZIEJ5E - P #1Q 73 jlli2#E BC F1 CD _EHYES - (G £PAQ = 45° > PQ
=4 H APCQHJMHEIFE Ry 3 - 5K AB -

In AABC, D and E are points on the sides AB and AC respectively such that B, C,
D, E lie on a common circle with centre O and that ADOE is a parallelogram.
Suppose ZBAC = x° and ZBOC =y°. If x+y =196, find the sum of all possible
values of x.

£ AABC t » D1 E 73 5l/2%E AB 1 AC _EAYEL » (%5 B ~ C ~ D ~ Efirid—
&L O RyFueayA3EE E - H ADOE R PAT VU - 8% LBAC =x° J¢ ZBOC
=y°® e %5 X+y=196 - R x YA AR {E A -
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In a language, there are 5 vowels and 8 consonants in the alphabet. Each word is

made up of exactly 5 (not necessarily distinct) letters, with at least 2 vowels and at

least 1 consonant. What is the maximum number of words in this language? (1 mark)
FHEESITFREA 5 ETE M 8 (Bl - SR EFIIhMlier 5 [ (R —EM
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Z/ T ? (143)

. A 3x3 grid is printed on a card. It is made up of 4 horizontal lines and 4 vertical
lines. Each cell of the grid has width 2 and height 1. Mandy drew along the
gridlines in a single pen stroke such that no point is visited more than once except
at the intersections of the grid lines. Find the maximum possible length of the
figure drawn by Mandy. (1 mark)

EER IR —(E 3x3 BYTHEER > T 4 (RIEERRT 4 FRELGRAERL - BT8R
B R 2 B8R 1 QURCERGL —FmE > BETE - g
B — K (RIBEREVSSREERIN ) - SREUG AT s Y Bl HY SRR E R B A H]
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. Afrog is at an arbitrary point inside an equilateral triangle with area 1. Each time
the frog picks one of the vertices of the triangle that has not been picked before,
and jumps halfway from where it is towards the chosen vertex. After three jumps,
the frog is at point X. What is the total area of the region formed by all possible
positions of X? (2 marks)
—EFEUN—EEES 1 WEE=APANEE B - BIGZE %
H =P — (R S TR - A T AT ERY AL BBk [ P 2R TERR A — %
T2 o e B =Pk - ZE R X B - HIEE - i X REFYATA AT AR

fr B4 ISR TR e 27D 2 (257)
. The equation x* 1 _ 4 has two real roots a and b. Find the value of a®+b?. (2 marks)
X
1 s .
Jite X3—;=4 AW(EER aflb -k a®+b* MYfH - (257)

. ‘There is an arithmetic sequence with common difference d,” said the teacher.

‘When each term of the sequence is rounded off to the nearest integer, the first 7

terms are 12, 18, 25, 32, 39, 45, 52. What is the range of possible values of d?’ The

correct answer to the teacher’s question is a<d <b where a and b are two real

numbers. Find the value of ab. (2 marks)
ZENER ¢ TERA—EAER d AVEEET] - IRESIHVEIHE U T A R K

PETES > RSNV E 7 5 Fs 12~ 18 ~ 25~ 32~ 39 ~ 45 ~ 52 - FiJEE - d HyH]
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. How many positive integers n are there such that n has exactly 2024 positive

factors, and that n is also a factor of 2024%*? (2 marks)
H2%/DEIEEE n i UMM - n ARG 2024 (HIERE - H n IRE

20247 [N 2 (253)
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Let &, a,, a,, ... be a sequence such that a =1, and that the equalities

f— 2_ —
azn=&+3_n and a2n+l:4anan+1+2nan+2(n+1)an+l 3n“-3n-1 hold for all
2 4 2(2a,+2a,,,—2n-1)
positive integers n. If a is a term in the sequence such that a>100, find the
smallest possible value of a.
oA, A, A, . Y S a=1> HEEEEET n &F
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A, B, C, D, E are five points on a circle with ABx AD =224 and AC x AE =360.
If BCDE is a square, find its area.

A-B-~C-D-E &FE FAYAEL > (5 ABxAD=224 H ACxAE =360 -
* BCDE BIEJTIE » SRERVIEMA

Betty, Cathy, Daisy and Emily played a game in which they were given 2, 3, 4 and
5 balls respectively. Each player wrote their name on each ball they had and all the
balls were then put into a bag. The balls in the bag were then drawn one by one,
and the balls drawn were returned to the respective players. The first player who
got back all her balls is the winner. What is the probability for Emily to win?

Tk~ =%k DU TLRECEERY o Mo hlAE 234~ 5 (EEK - i AE
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AB is a diameter of a circle of radius 12. C and D are two points on the circle such
that the chord CD meets AB at E. The tangent to the circle at A meets the extension
of CDatF. If CE:ED:DF =4:3:3, find AC.

AB (B8 12 INEIFVEAS - C A1 D /2 [E HAYRIES - (#1552 CD 6l AB
2R E- ZEK AMYGE CD MEREXH F - #
CE:ED:DF =4:3:3 > 3K AC -

There are 36 points on the rectangular coordinate plane whose x- and y-coordinates
are both positive integers not exceeding 6. How many triangles have their
circumcentres and vertices being among these 36 points?

T LA 36 B X AR y P B 6 (Y ER - %D
=AM RITER: 2 {E i 36 Bk o 7

Let n be a 4-digit positive integer. When (n+22)(n +3?)(n* +4%)---(n** +2024%)
is expressed in binary notation, at most how many ending zeros can there be?

Hon BUUALEEEL o & (n+2°)(n*+3°)(n° +4%)---(n*® +2024%) DL ifeffls
i ORI ZE R %A % ?
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