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Part A (2 marks for each question)
B AT B AT (L -
Write your answers in the spaces provided on the answer sheets.

1. 3R2025202° A% = (i # -
Find the last 3 digits of 20252025,

2. REWIE/NITREEEARER VY — Vx — k23 HEEE -
Find the smallest possible value of k, in order that the inequality vx — vVx — k >3 would have a real
solution.

3. #(ab) R+ =R Hiba b RIEHE - BLE S/ 2

If (a, b) are the solution of % + % = % and a, b are positive integers, how many solutions are there?

2028 X2027%x2026 X2025 X2024%X2023%X2022

4. FHE °
(20252+2025-6)(20252+2025-2)(20252-4050-3)

2028X2027X2026 X2025 X2024X2023X2022
(20252+2025-6)(20252+2025-2)(20252-4050—-3)

Evaluate

5. BAE=APARFE=AF CN=REREREE HPEFRERL4 HE=APiK
RN —REBNREANE 4 MERN=ALEZ/ DM ?
It is given that a triangle is not an equilateral triangle and that all the sides of that triangle are all
integers. One of the side lengths is 4, but the shortest side length of the triangle is not 4. How many
such triangles are there?

6. BEM12025! = 2025 x 2024 x 2023 X...x 3 x 2 X 1 - i 2025 | {y4ERA %/ MEE 9

It is given that 2025 ! = 2025 x 2024 x 2023 X...Xx 3 X 2 X 1.
How many zeros are there at the end of 2025! ?
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NEBIUEE RS | BAIRNETF G - 2B 5 R 20 BAL - 35 SN =(&E R/
ET5E - HAEHER IR/ NE T R R E 58 NE T A 2/ — Ry ILEE - SKETEP H
SRR R/ INATRE(H ©
In the figure below, there are nine small squares with side lengths of 1. The perimeter of the figure is
20. If three more these small squares are added, and each newly added small square must have at least
one common side with a small square in the original figure. Find the maximum and minimum possible
values of the perimeter of the new figure.

TAABCHIAACD/ZFHE=F4JF - >K£CBD -
In the figure, AABC and AACD are isosceles triangles. Find ZCBD.

LIIEREF-HRF1EY 25 (8 A [ERYIERE - EMH-FIER 20 » $RH5E S (EFEEBH R K ATREHE -
A set of 25 different positive integers is arranged in descending order and their mean is 20. Find the
greatest possible value of the 5Sth integer.
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10. f£ ~EH > D, EJ& BC EHYEL » (15 BD = DE=EC ° Hig AC EHY—%h - BH B AD #HZZH F
B o BHELAEMAIN G - %5 BF =41 FG=3 > 3K GHIRE -
In the figure below, D and E are points on BC, such that BD = DE = EC. H is a point on AC. BH
intersects AD at F. BH intersects AE at G. If BF =4 and FG =3, find the length of GH.

11 W =TT HErEdE A Ry 365 » Bl (E TP HVE & B a8 - SKINEETT PRV EITE 2 -

The sum of areas of two squares is 365, where the side lengths of the squares are prime numbers. Find
the difference in the areas of the two squares.

12. N=abcizEll 10 BEEFRIVETF - Bl N=100a + 10b +c °
WERBAEE abe TR LL x Ry EEFRVET > Hb x 2810 REAVET - AIHEESE 2N -
SKom e Batge: > WL 10 A JEE » N AYEZ K AIRE(E -
N = abc is a number expressed in base 10. That is, N = 100a + 105 + c.
If we consider abc as a number expressed in base x, where x is a number different from 10, then its

numerical value is equal to 2N. Find the largest possible value of N, in base 10, satisfying the above
conditions.

13. a b, c;REAMHEINVEE - HEFRR 1 K/ 2025 » 3K a? + b? + 2¢? — 2ac — 2bc HIE K ATAE
{8 -
a, b, c are distinct even integers, all of them greater than 1 and less than 2025. Find the maximum
possible value of a? + b? + 2¢? — 2ac — 2bc.

14, — (B RS ATA B B S Ryaz B8y T Birfg )
(B = 4 AVBAIREE 4 5 56 BYBUIRRZ 576 =30 ; 789 HYEILAE/R 7x8x9 = 504 «
£ 1 2 2025 HyRE b > F /D E R BB 8 T ?
The product of all the digits of a positive integer is called the "digit product" of that integer.
For example: the digit product of 4 is 4; the digit product of 56 is 5x6 = 30; the digit product of 789 is
7x8x%9 = 504.
Among the integers from 1 to 2025, how many integers have a digit product of 8?
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15. n=ABCDEFGH] Z—{EJUr%8 > B#EF 1 ZIZHIR 1K - FE<DFIE<F - i n 5%/ D{
ANIEIHY AT REME 7
n=ABCDEFGH] is a nine-digit integer, where each of the digits 1 to 9 appears exactly once.
If E<D and E < F, how many possible values of n?

16. [E » ABCD BRI » AEB H1 BEC jZ-FIEl > E ZM{E-FERYZCHE: - F 72 BC _ERY—L - 415R
EFL1BC - ffzsg i &I7I ABCD #32%/ b 73LE ?
In the figure, ABCD is a rectangle while AEB and BEC are semi-circles, E is the intersection of the two
semi-circles and F is a point on BC. If EF 1L BC, what percentage of rectangle ABCD is shaded?

17. ABCE—{H=Ar 5 - B =(HIEEEAB » AC K ABC » NHtPUA]RLIY. -

()  EFRERER 3 HIEE
(i) EPFAERIER S HIGE
(i) EFHE—EZ 8 HIEE
(v) EhE—ER 11 Az -

SKABCHIMH -

ABC is a three-digit positive integer. Among the three positive integers AB, AC and ABC, the followings
hold:

(1) exactly two of them are multiples of 3;
(i1) exactly two of them are multiples of 5;
(iii))  exactly one of them is multiples of §;

(iv)  exactly one of them is multiples of 11;

Find the value of ABC -
18. K E THIFIENIPT A IEE S a ~ bl c -
1+ Q9)(7%) = ¢

Find all positive integers a, b and c satisfying the following equation.
1+ QY7 =
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Part B (6 marks for each question)

TR RN ZE S AL B AT R (L E -

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

19.

20.

E—E ERBRE W C R A B 2RI RRR - RIERFIRE R T 58RHY - fl40 > 2025 Z58K
iy iR R ERERE (2+0+2+5)" =81 HEfk -

(2) SKFTARIAIAYIRAHYIEEEE -

(b) & n B ETRAHVIEREE - KaE + EHHEES S (Em A EE -

A positive integer is said to be ‘powerful’ if it is divisible by the square of its sum of digits. For example,
2025 is powerful because it is divisible by (2+0+2+5)> =81.

(a) Find all two-digit powerful positive integer(s).

(b) If n is a powerful positive integer, show that it has infinitely many powerful multiples.

5% AABC B—({EmEfE R 50 B A=A - K BC MIEHIENSI-EEMRE - MIHEmE
{E—{E1EF, DEFG > {#13 D fl E 7E4RF% BC L > F 1E48Ek AC L i G 1E4REE 4B

J: o

(a) FERE R IR ERERSIE BN —(E1ETT DEFG -

(b) K BC HJERE -

(c) K DEFG HJEE -

Let A4BC be an acute triangle of area 50. Suppose the base BC and its corresponding height have the
same length. We want to construct a square DEFG such that D and E lie on the segment BC, F lies
on the segment AC, while G lies on the segment AB .

(a) Explain why we can always construct such a square DEFG .

(b) Find the length of BC.

(c) Find the side length of DEFG .

A
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21, FAREL 1,2,...,2025 SEA—(E 45x45 (YRS ITHEAN - (BEEETEA —E R ENE > B
F—TNEI N NE R RZET - Rk > TS E—YINEENRTT - FEEME a2
EETHEA - RS - EERARFTSNRET G TNEIRAE N2 RIEEEEHE -

We fill in all cells of a 45%x45 table with the numbers 1,2,...,2025 such that each cell contains a

different number and the numbers in each row are in ascending order from left to right. Next, we rearrange
the numbers in each column such that they are in ascending order from top to bottom. Show that the
numbers in each row of the resultant table are still in ascending order from left to right.

~ 2% 5¢ End of Paper ~
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