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Time: 1 hour
Calculators are NOT permitted.

Instructions:

1. DO NOT OPEN THIS QUESTION BOOKLET UNTIL YOU ARE
TOLD TO DO SO.

2. If the information printed on your answer sheet is not correct, please
inform the invigilator immediately.

3. Please use a pencil and write your answers neatly ONLY on the
answer sheet provided. DO NOT write or draw in the circle next to
each answer box. No mark will be given if you failed to follow this
instruction.

4. Unless otherwise specified, all answers must be in exact value and in
its simplest form. Writing the units for the answers is NOT necessary.

5. Rough-work sheets provided will be collected at the end of the contest
but they will not be marked.

6. Diagrams in this question booklet are not necessarily drawn to scale.
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1) Find the slope of 3x + 4y = 36. [3%]
sk 3x + 4y = 36 HIRLE o
2) Let u(x) = x* - 11. For which non-negative integer value x is u(x) <—10? [3.1%]

Bz U(x) = X2 = 11 - WIR{RE & R E x & u(x) <—10 ?

3) The perimeter of a square is A cm. The area of the square is B cm?. Given [3.2%]
that A + B = 12, the side length of the squareis _ ? cm. '

FIETTIPHIE S By Aem o Tz IEJTIPRYEE R B cm? -
CAA+B=12> ZIEHPHERE _? cm-

4) Let h(x) = k(x — 4)(x + 4), where k is a non-zero constant. If h(a — 3.4) =0, [3.3%]
for some positive real number a, find the value of a.

2 h(x) =k(x-4)(x +4) » Hp kK 2IEEHE - FHNFEIEER a >
h@@a-3.4)=0 3k afyfe -
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5) Given that A = 3% + 3%*2 where k is a constant. Express 4(3%) in terms of A, [3.4%]
TR A =3+ 32 Hp kK ZEFEH - 5L AFRIR 439 -

6) On a rectangular coordinate plane, lines L; and L, are perpendicular to each [3.5%]
other. (0, 2) and (0, s) lie on L; and L, respectively. L; and L, intersect at
(-1, 0.5), find the value ofs.

EE AL > B4 LA L GAE=EEE - (0, 2) Al (0, s) 53 Al Ly
Loz b o Lol Lo FHACHY (-1, 0.5) © K sHY{HE ©

7) Find the value of the following expression. [3.6%]

KELFEHIE -

c0s? 89° + cos? 88° + cos? 87° + --- + c0s2 2° + cos? 1°

8) There are 5 red balls and 6 blue balls in a bag. Two balls are randomly taken [3.7%]
out one by one without replacement. Given that the second ball is red, find
the probability that the first ball is blue.

ARESA 5 (EATEER - 6 (M Bk - MO0 FOB EIHRIEER » Rk
BlEGseh - ELIES (EBREALE - SR (EBR R i -
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9) The coordinates of the lowest point of the graph of y = f (x) are (-2, v3). [4.8%)]
Find the coordinates of the lowest point of the graph of y = */_f (2 - 7x).

y =1 () FIEHRAIRIERAER (2, J3) - Ky = Y36 (2- 70 #Ef%
B A

10)  Solve the following equation, where x is a positive integer. [4.9%]

FELUT JTHE - Hop x 2 (E IR R -

x(09220°2 = 256

11)  Suppose 0 < 8 < 90, which of the following must be true? [5.1%]

i 0<0<90 » HIMaF W Fy (A ?

sin(sin 6°)° <0

cos(—cos 6°)° <0

sin(cos 6°)° <0

cos(sin 6°)° <0

sin(sin 6°)° — cos(sin 6°)° <0
cos(cos 6°)° —sin(cos 6°)° <0

mmooOwy
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12)  Figure 1 shows the graph of y = ax® + bx* + cx® + dx? + ex + f, where a, b, c, [5.2%]
d, e and f are constants. Which of the following represents the graph of the

. . d 2y
second derivative F?
X

Bl Ay =ac+bx*+exd+de+ex+fAYEIE > HEda-b-c-d-e

IR BT VNN CIE Sy i pe s 3% FEl 5 2

AY

/\ LX
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13)

The Inequality of Arithmetic and Geometric Means (AM-GM Inequality)
states that :

For any real numbers Xi, Xa, ... , X, >0,
XXt X o
> Xoooe X0,
n UX X e Xq
with equality if and only if x; =Xz = --- =X, .

Given that S = 9x2 + 36x2y? + 4y? + z*, where X, y and z are positive real
numbers and xyz = é By considering the AM-GM Inequality, or otherwise,

find the sum of x, y and z when S attains its minimum value.

B — R PIEARFN (BEEAFER)
HIMEMTER X, X, ., X020

A e —
Xl Zn nZnX]_XZ”.Xn’
YRR A == = -

1S = 9+ 36K0y7 + dy? + 24 » SEeb X+ y Rl 2 BSIERABIR, xyz = -

A RS ERITEAT  RE SRR IMARE - X y R 2
> -

[6.3%]
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14)  Find the integral part of the following fraction when converted to a decimal. [6.4%]
K& DL Y B A b N Y FERER o
1
1 1T 1 1
2001 2002 2022 2023
15)  Forany real number x, f (x) is a function that satisfies f (x + 23) = f (23 — x). [6.5%]
Given that f (x) = 0 has 8 unique real roots, find the sum of these 8 unique
real roots.
HHEMEE x> FerE f (x) Re f(x+23)=f(23-x) - EFIf(x) =0
A 8 (EAFEIVEMR » >KiE 8 (EEMR M -
16)  There are 10 chairs of distinct colours around a circular table. Six gentlemen  [6.6%]

and four ladies are to be seated around the table, where each person takes one
seat. How many different ways can they be seated, if no two ladies are sitting
next to each other?

— SRR 10 SRR FIRHEATRLRS - <AL LR
Bshe » 45 A5 —SRIERS © 552 2 LARMBTIAL - A FIPT LU % D HE R
g3 2
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17)  Consider the general term of a sequence f, =n®—4, n > 1. Let g; be the [6.7%]
sequence of the Highest Common Factor (H.C.F) of fyand fi . . Find the
greatest term of g;.

FREEGIEHE = -4 n>1 - 3% g Ry if0 i (YRR ARE(H.CF)
IEE - KBS g TR AV -

18)  Consider the arithmetic sequence 11, 23, 35, ..., 2399, where the common [6.8%]

difference is 12,
Find the last three digits of their product 11 x 23 x 35 x --- x 2399,

FREFAHYN1L, 23,35, ..., 2399 - HAGER 12 -
SKEZ YR TE 2 F 11 x 23 x 35 x --- x 2399 (1% = {E# ¥ -
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In the figure, AAABC is an acute triangle. BDH and CDG are straight lines [6.9%]
and they are the internal angle bisectors of .~ ABC and 2 ACB respectively.

Through D, a straight line parallel to BC is drawn, which meets AB and AC at

E and F respectively. Given that AB = 30, AC =48 and EF = E.

10

Find the radius of the circumcircle of /AABC.

fEE > AABC 22—l A= - BDH Al CDG #iZ H&¢ - Eff1srhl
RN 2 ABC NI £ ACB B P70 & o — & 48 D » 8 BC P{THY

4857 HIEL AB Fl AC AHACIY E I F » X401 AB = 30, AC =48 % EF =
SKAABC HIFMEEIFTFAL -

N

273 |
10
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20)  Let n be a positive integer and Xy, X, ..., X, be real numbers such that [7%]
2
n n n n
> % =0 and [ZZM—XJ |] <CY %,
i=1 i=1 j=1 i=1

Find the minimum possible value of C in terms of n.

2 n B IEEERY X, Xo, .., Xn By EFHLE

n n

$%=0 & [zim—x,- |}2s0ixf ’

i=1 j

i=1l j=1
PAnZoR C Y/ Na]RE(E -

End of paper
Eecn
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