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6 INSTRUCTIONS*#*

Calculators are not allowed.
4 marks will be awarded for each correct answer but 1 mark will be deducted for each wrong answer.

E. *#** indicates “none of the above” .
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mEA 18, 6 & 12, REALEKHILET LR KRG HRM.
A rectangular box has length 18, width 6 and height 12. Find the volume of the largest ball that

can fit completely inside this box.
keksk

1087 C. 144r D. 2167 E.

A. 367 B.

B4 P(11,8)s Qa,—4) AABIE 22+ > +40— 14y =08EHAAF, Ha>0. Ka®

1A .
Given that two points P(11,8) and Q(a, —4) are equidistant to the circle 2% + 1 +4x — 14y = 0,
where a > 0. Find the value of a.
A. 5 B. 7 C. 9 D. 11 E. #%%
3. CRaBRXd+2-5r—1=08=2AMRHA a> BRy FEXN 2 +p2l+qr+r=08

ZAMRA a+2 BH2R y+2. K 89fE.
Given that the three roots of equation 2® + 22 — 52 — 1 = 0 are «, 3 and ~, and the three roots
of equation 23 + px? + gx +r = 0 are o + 2, 3 + 2 and y + 2. Find the value of 7.

A. =5 B. -1 C. 1 D. 5 E.



'b[t n ?%"jiﬁ; 2025 éIJJE%é'#(’ ai,az,...,0y 7%"%2%'#(5'] o % 1986 + Qo025 = 100 H
a; +a, =100, Kn d9Ma.
Let n be a positive integer larger than 2025, and let aq, as, . . ., a,, be an arithmetic sequence. If

Q1986 + 2025 = 100 and a; + a,, = 100, find the value of n.

A. 4000 B. 4001 C. 4010 D. 4011 E.

EBRARA—E+ =B REOATRR A B Cs D &
WE+Z MO EANDEA 1 REFH ABCD & @R .
The figure on the right shows a regular 12-gon and its four ver-
tices A, B, C, D. If the length of each side of this 12-gon is 1,
find the area of rectangle ABC'D.

A. 6V3—3 B. 1+3V3 C. 3+2V3
D. 3+4V3 E. %

HBATYAABCY, A D- E4##& AB- AC b, B
AD: AB=AE: AC=1:6- A& CD 5 BEARXT X
P. 2 Q# BC /3 PQ#HAT BC- &% AABC %)
mARA 84 A BC =12, R PQ 8%

In AABC' shown on the right, D, E are points lying on AB,
AC respectively such that AD : AB = AE : AC =1 : 6.
Lines C'D and BE intersect at point P, and () is a point lying
on BC such that PQ is perpendicular to BC. Given that the
area of AABC'is 84 and BC' = 12, find the length of P(Q).

A. 9 B. 10 C. 12
D. 14 | DR



HEET, PREGFLEAY 1, SESABGFEAAR. I
BegH 255 F R RN r. B5HE A48 4069 B 4ok
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In the figure on the right, the circle in the center has radius 1 and
the six circles in the outer rim have equal radii. Each circle in the
outer rim is tangent to the circle in the center, and also tangent to

its two neighboring circles. Find the area of the shaded region.

A. 63— 37 B. 27 —3V3 C. 67— 10V3

D.

E. skekesk

s
3

K (142 +22)° RFKX T 2t R A

Find the coefficient of 2% in the expansion of (1 + z + z%)8.

A. 70 B. 238 C. 258 D. 266 E.

Xbzegtfy—AF. L. " TWIE, &H 53, 50, 49 R 48 A M RF HM+
ZOHRERG, T L. R TOEGIFHFEIHIRST 19 29> 52R45- &
BAMF - FH 2 HRZT 329, Ko 9l

A high school has four form-one classes, A, B, C, D, which have 53, 50, 49, and 48 students in
the class respectively. Comparing their final examination results to their midterm test results in
mathematics, it is found that the averages of the four classes A, B, C, D have increased by 1, z,
5, and 4 points respectively. Suppose the overall average of all form-one students has increased

by 3.2 points, find the value of x.

A 27 B. 2.8 C. 29 D. 3.0 E.



10. mE BAT7, —HAEKRGZA L KEFEAr. £ hRD P
T 20% r#®Y T 10% MEAKGERBRS T % 02 ~
As shown in the figure on the right, the height of a circular cylin-
der is h and the radius of its base is r. If h is decreased by 20%
and 7 is decreased by 10%, by how much has the volume of the

cylinder decreased? m
—_
A. 30% B. 352% C. 40% ~

D. 42.4% E. ik

11. T 1000 89 E& %+, A S P A5 35 ZR/?
Among all positive integers less than 1000, how many of them are relatively prime to 35?

A. 657 B. 658 C. 685 D. 686 E. otk

12. A% P AR o BRAFF KX ot + 925 + 1422 <07
How many integers z satisfy the inequality z* + 923 + 1422 < 0?

A7 B. 6 C. 5 D. 4 E. #%*
13. S n Bk RE¥HEL<ni, &L (Z) :k‘(nn—ik)' £
= (20) ( 20 ) _ (20) (20) . (20) (20) R (20) (20)
p E)\k+1 1 2 2 3 19/ \20
818 .
For positive integers n and k£ where & < n, define (Z) = k:'(nn—lk)' Find the value of

2 (D))= (E) - CIE) -+ (GG
A e (M e (M) e (M) e




sin 142°

14. &% 90 < x < 270, H tanz® = o R ayfh.

14 cos38°
) sin 142° .
Given that 90 < z < 270 and tan z° = ——————. Find the value of z.
1 + cos 38°
A. 142 B. 161 C. 199 D. 218 E. *%*

15. RHE f(z) = ax’ + br+c. EWEy= f(z) BL =R P(—h,y0) Q0,y1) & R(h,y2)>
h

24 h 20, Mn\%/ Fla)dn 6918
—h

Consider the function f(z) = ax® + bx + c. Suppose the curve y = f(x) passes through
three points P(—h,yo), Q(0,y1) and R(h,ys), where h # 0, find the value of the integral

1 h

— f(z)dz.

h /—h

A Yotuity 5 WAty o ottty o owtdnty oo,
3 3 3 6

16. A % P AN x HRA TR e = 202527

How many real numbers x satisfy the equation e* = 202527

A0 B. 1 C. 2 D. 3 E.

17. #B ¥, AABC 5 AABD % =A% . ¥ AB = 12,
/CAB = a» /DAB = 3. M#3a8aERA 144, R
tan o — tan B 4914
In the figure on the right, AABC and AABD are isosceles tri-
angles. Suppose AB =12, ZCAB = o, ZDAB = (3, and the

area of the shaded region is 144, find the value of tan o — tan 5.

EAN DO | =

E. %k



18. Hn>18, LS, =) (2k—1)7=17+3"+-- 4+ (2n—1)"- KKK limS—Zo

n—oo 1N
k=1

n

Sh,
Forn > 1, define S, = » (2k — 1) = 1"+ 3" + -+ 4 (2n — 1)". Find the limit lim —¢.

n—oo N,
k=1

A 2 B. 16 C. 32 D. 256 E. ok

19. &%ag—b=1b—c=2 ¢c—d=3> K
a>+ b+ +d* —ab—bc—cd — da
EOR -
Giventhata —b=1,b —c =2, ¢ — d = 3, find the value of

a?+ 02+ +d?—ab—be — cd — da.

A. 15 B. 25 C. 30 D. 50 E.

~
—

20. & p(r) = 628 + 5 +cart + 32 F e+ owfog BF—AREAX, EE R o v o
cyr cyr Cyr e BIAFR . EXTHANER 2. plo) HMRTRFT0. MRk %A IUAE
x4 p(x) =07
Let p(z) = c6x® + c52° + cyx? + c32° + c2® + 17 + ¢y be a polynomial of degree six with
real coefficients co, c1, ¢2, ¢3, ¢4, c5, cg. If for all real numbers x, p(z) is greater than or equal to

0, then at most how many real numbers x can there be such that p(x) = 0?

A. 0O B. 3 C. 4 D. 6 E. ok



21.

22.

RZTAEERES RXRK [ 2T - LT[ f(n) AEER n G ELFFIA. H
4o, f(1234)=1+2+3+4=10- K

> fm) = F(1) + f(2) +--- + f(99)

ag4E .
Let Z" be the set of positive integers. The function f : Z* — Z7 is defined so that f(n) is the
sum of the digits of n. For example, f(1234) = 1 + 2 4 3 + 4 = 10. Find the value of

Yo f) = f) + f(2) + -+ f(99).

A. 900 B. 855 C. 810 D. 800 E.

HEY, ABER®EEZ, CAD ZHO & A4 BC A
BD 25 5AMXTAERF. &% CE:CB=4:13 &
DF:DB=1:2: KtanZCBD-

In the figure on the right, AB is a diameter of the circle and
C'AD is a tangent to the circle. Lines BC and BD intersect the
circle at points E and F’ respectively. Given that CE : CB =
4:13and DF : DB =1: 2, find tan ZCBD.

A 2 B.g C. 4

D. 5 E. ok



23. #H® AABC 5 AABD ¥, AC 5 BD 24X T & E-
@ AB =15 BC =8, AC =12, AD=9, B /BAD+
. DE
ZACB =180°, R —— 91,
C 80 iBEﬁ

In AABC and AABD shown on the right, AC' and BD inter-
sect at point £. Given that AB = 15, BC' = 8, AC' = 12,

DE
AD =9, and ZBAD + ZACB = 180°, find the value of BE

>
(SR

=
ol W 5|©

24, B ays axs azo agr as ZER B oay + 2ay + 3az + dag + 5as = 5- K

1 8§ 27 64 125
—+—+ S+ —+ =
aq a9 as Qy as

89 5% )N T AEAR .
Given that ay, as, as, a4, as are positive numbers and a; + 2as + 3az + 4a4 + Sas = 5. Find the
smallest possible value of

1 8 27 64 n 125

—+ —+—+ .
a1 a2 a3 7 as

A. 225 B. 275 C. 605 D. 979 E.

25. AT, BEHRHAE® =29y, ZESLEA (0,7)
K& mAR .
In the figure on the right, a circle is tangent to the parabola 22 =

2y. Given that the circle is centered at (0, 7), find the area of the

circle.
A. Tr B. 137 C. 14w
D. 287 E. ckEx



26.

27.

28.

29.

30.

RARAF 5% T VAR R 2024] x 2025! 69 & K E B4 k-
Find the largest positive integer k such that 5* divides 2024! x 2025!.

A. 909 B. 910 C. 1000 D. 1008 E.

W R RGO LA fl(x):?"”jfo %> 08, I, R ROTLA
T

fn(l‘) = (fn—l o fl)(x)" K f2025(—2> #948 . . .

Let f; : R — R be the function defined by f(x) = < +1 . Forn > 2, the function f, : R — R
x

is defined recursively by f,(z) = (fa—1© f1)(z). Find the value of fao5(—2).

A =2 B. 0 C. 2 D. 2025 E.

RAARK x =349 69 P7 A SLAR &) AR
Find the product of all real roots of the equation z = 3**1°8:9,

A — B.

E C. 9 D. 81 E.
81 9

% P=1{1,23,45} Q=1{ab,c}. FR—I L& PRELEQWEIf.:P-Q K
C A R R B R

Let P ={1,2,3,4,5} and Q = {a, b, c}. A function f : P — @ is chosen randomly from set P
to set (), find the probability that it is a surjective (onto) function.

4 14 149
9 50 C 8

A — B. — .o D. —
81 81 243 243

E skeksk

% p, AT An AL EER P MMGFE N REFEEANRFATAAFORE. RHL
pp < 0.5 8RN EEE n.
Let p,, be the probability of choosing an n-digit positive integer randomly such that no two digits

are equal. Find the smallest positive integer n satisfying p,, < 0.5.

A3 B. 4 C. 5 D. 6 E.



31 o Ry RERA 22+ 2+ 100 — 24y + 133 =0, R + 42 9% THEAE .
If 2 and y are real numbers such that 22 + y* + 102 — 24y + 133 = 0, find the smallest possible
value of 22 + y2.

E keksk

A. 6 B. 7 C. 36 D. 49

32. R R FTAZR m? + 5n? = 2025 89 E L (m,n) 8942

Find the number of pairs of positive integers (m, n) satisfying the equation m? + 5n? = 2025.

A 2 B. 8 C. 12 D. 20 E. #¥*
33. Rt R TF X
1 1 1
1+—=+—+--+ < mv2025
V2 V3 2025
& EERE m.
Find the smallest positive integer m satisfying the inequality
1+ = + = +- 1+ ! < mv2025
— — .« .. m .
V2 V3 V2025 ~
A1 B. 2 C. 45 D. 2024 E. w¥*

— 10 —



34.

35.

# B & AABC ¥. AD. BE. CF %% %4 /BAC,
LABC. LACB 89 AF % %. & AB = 4, AC = 5,
BC =6. &

ADEF % @3

AABC# @A
& 48 .

In AABC shown on the right, AD, BE, C'F bisect /BAC,
LABC, ZACBrespectively. If AB =4, AC = 5and BC' = 6,
find the value of

areaof ADEF
area of AABC
8 1 5
A — B. - C. —
33 4 18
3
BENRYGERTA L 2, 35 4, 65 12, ABEAH 128 F 6 MEGEHTF. A1 % 200

WRIT . A S YA RRIH 6 MEHE T
The positive factors of integer 12 are 1, 2, 3, 4, 6, 12. Thus, we say that 12 has exactly 6 positive

factors. Among all integers from 1 to 200, how many of them have exactly 6 positive factors?

A. 25 B. 26 C. 27 D. 28 E.

—



