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Part A (2 marks for each question)

& RSB (A E -

Write your answers in the spaces provided on the answer sheets.

L x,p, z B =EERE - EMEVRKRARECE 2023 - i E 8IS/ NAEEIE 91035 - XK x +y+zHy
B/ NAREfE -

x, y, z are three positive integers, their highest common factor is 2023, while their least common
multiplier is 91035. Find the least possible value of x +y + z.

2. K3PHIHALEL -
Find the unit digit of 33%.

SKRF 2024 F3 R R 1L BBV T 20 A RE -

Find the number of ways to write 2024 as the difference of square of the two positive integers.

|98}

4. 20194 11 H 8§ HiZEHIT > [ 2046 £ 6 H 30 HZZEHI% ?
8t November, 2019 is Friday, which day of week is 30" June, 2046?

5. a,b,c EEAMFEIEE - 3K a?+ 6>+ 2¢? - 2ac — 2be BYEZ/NAJRE(E ©

a, b, ¢ are distinct even integers, find the least possible value of a? + b? + 2¢? — 2ac — 2bc.

6. ME—{EVUfrEy - & MBL2024 FHANE 2/ DA —ICHENL - SKAZ/MEE M DL E R 2
M is a four-digit number, when M is added to 2024, there is at least one carry. How many numbers M
satisty the above conditions?

7. FaneE n{HIEEEE TS > K (a1 +ax+ a3+ ...+ axo3) FREL 140 BYERES -

Let an denote the product of the first n positive integers, what is the remainder when (a1 + a2 + a3 + ...
+ ax23) is divided by 140?

8. EHlalbiIFELL a B b HYNIZ 142 a M1 b ¥ R IEEES > SR a + b HYEKME
It is given that the product of @ and b is greater than the sum of @ and b by 142 where a, b are positive
integers. Find the greatest value of a + b.

9. #Na+Vb=+v17+2v30 - a1 b¥RHIEER - Ha>b-Ka—bHH -
If Va + Vb = v 17 + 24/30 where a, b are positive integers and a > b, find the value of a — b .



10.

11.

12.

14.
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20240127

20240128%20240126—202401272

K HYME -

20240127
20240128x20240126-202401272 "

Find the value of

TEZ TR o B EBERER G - EAERT 9 T Sz T ES TR

B R AR 9 (i fZ TIE S Ry % ° 7 o T T U HME B E Ry B LBl 5 W e SR 4R

B k& > SR EHY(E -

Ten children line up in a queue, and a certain number of sweets are distributed among all of them. Itis
found that among the first nine children, the number of sweets that each child received is equal to % of

the total number of sweets obtained by the remaining nine children. If the number of sweets that the

tenth child received is equal to k times the total number of sweets received by the first nine children,
find the value of £.

WAl TR T 30 REsEER - HE& A2 ZErY - FEEEERRALE - HERAVAIZ SR -
& RVAL e R R DN G SRR - (& R S EMTEEE
AEBHERE - REMERGEIIERES D ?

A total of 30 marbles are placed in two boxes, and neither of the boxes is empty. Some of the marbles

are red, and the rest are green. In each box, the number of red marbles is less than the number of green

marbles. A marble is drawn from each box. If the probability that both of them are red is %, what is
the probability that both of them are green?

. ABCDEF ZIENEF, HEBEN 36 cm? < G i AB FHY-—BE, (H5A4G:GB=1:3 HZCD

EHY—BEES CH: HD =21 - XK GBCH HYIETS -
ABCDEF is a regular hexagon and its area is equal to 36 cm?. G is a point on 4B such that AG : GB =
1:3. Hisapoint on CD such that CH: HD =2 : 1. Find the area of the quadrilateral GBCH.

—RIEFZER (—HEHE  S—EEAEE) 7 NERY5E « 4R AP = BQ = CR =DS i
1 _ AP ., _

HIEHJ A'B'C'D' YR E/TVPQRS 1) < » 3K oo HIS/ME -

A piece of square paper (one side is white and the other side is coloured) is folded as shown.

1
If AP = BQ = CR = DS and the area of the square A'B'C'D' is S the area of square PQRS, find the

AP
least value of —.
PB
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15. FETEY - AAFG T ERTAHFHY = AR oK oo

AC
In the figure, AAFG is composed of five triangles with same areas. Evaluate IR

16. [EH » AE ~ BF 1 CG B =, ABCHyH 4R - CHIAE =12 BF =15HMCG =9 -
SKAABCHYIEIFE »
In the figure, AE, BF, CG are the medians of AABC.
Given that AE = 12, BF = 15 and CG = 9. Find the area of AABC.

17. —MLMANERIREESFNL - LERET - FERXEENYITERERZZL 4 5% - 55

RAEEGREREAES 1200 (0 - ATERLENITEERELH 3 & - Fe TRERE
RS DI ?
There are two production lines 4 and B in a factory which produce the same product. The number of
items produced by 4 is 4 times that of B every day. If each of the production lines produces 1200 items
more every day, the number of items produced by A will only be 3 times that of B. What is the total
number of items produced by the factory every day originally?

18. 3% n RIEES > H op fl g RER - WE 7 =17p°¢* +n < K n+3p+5q HIE -
Suppose 7 is a positive integer, p and ¢ are prime numbers satisfying #’ =17p’q” +n. Find the value
of n+3p+5¢q.
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Part B (6 marks for each question)

e BRI = AR S AP HE T & -

Write your full solution and answers in the spaces provided on the answer sheets.

19. BAEH 16 (EHERAETTRAAMEY 4x4 B - (i 2w DI %/ D BALIE /8 28 BAT &
(E1592 A = 4L e BN IE A& R B FRAY (& L JPEIZE ?

There is a 4x4 chessboard consisting of 16 unit cells. At most how many unit cells can be coloured in
red such that no three red unit cells form any of the L-shapes as shown below?

20. 5% ABCD 25 » Hh ADF1BC AT » 3¢ E2is BC E—&f » (#15 BE=2EC - B F 1£ AE AL
4 F o [515 CF fl AB V47 » %5 ACDE {yEfEE 12 » 3k ACEF HJHiFE -
Let ABCD be a trapezoid where AD and BC are parallel. Let E be a point on the side BC such that
BE =2EC. A point F' lies on the extension of AE such that CF' and AB are parallel. If the area of
ACDE is 12, find the area of ACEF .

N/
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21, HWNIFEE n »stnl=nX(m—1)X(n—2) X +Xx3X2X1-

(o) EIEIPAE AR 1l (54 2+ 2o 1)

(b) BIEFEDERSE 0l (b —— b —— o ) < =

(n+1)! (n+2)!  (n+3)! n+1
© A =s e b= = o s B @ EAEFRRY -
e TR TR TRLY RV @RI
For positives integer n, denoten! =n X (n—1) X (n—2) X ---X3 X2 x1

e . 1 1 1 1). .
(a) Prove that for any positive integer n, 1! (; + o + 3 + -+ ;) is an integer.

1 1 1 2
itive 1 | —_
(b) Prove that for any positive integer n, n' (( D1 + )] + Sy + ) < T

1 1 1 1 . . .
(¢c) Leta = 0 + o + 3 + o + .-+ > prove that « is an irrational number.

~ £%:5¢ End of Paper ~
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