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Time: 60 minutes 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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D e0) AEER 2005 HOSIR - Hot g(2) =0 R g2) =0+ THI - [3%]
WIRLE 2 TN TE RERERR g(x) 2
Let g(y) be a polynomial of degree 2025, where g(%) =0and g(-2)=0. By
which of the following polynomials must g(x) be divisible?
B g0) Jo— A UHOD 2025 E TR, Sl o) =0 K g(-2)=0. T

MR 22 T A 72 BERERR g(x)?

A, x+2 B. x-2 C. 2—x D. 2—x
3
E. 3x+4 F. 4-3x G. 3x—4 H. X
4
I. x‘g J. 4x+3 K. 3x—4 L. 4x-3
2) Hx)=3x>+Tx - R HE Ay +1)=6 - [3.1%]

Let f{x) = 3x* + 7x. Solve the equation f{y + 1) = 6.

W Ax)=3x>+Tx. fEATEAY +1)=6,

3) Ky + 169 = x(90 — x) = 1500 HY[E] A TEBL AL - [3.2%)]
Find the coordinates of the vertex of the graph of y + 169 = x(90 — x) — 1500.

3Ky + 169 = x(90 — x) — 1500 HJ G A TH A A KR

4) (BT NI EE - [3.3%]

Simplify the following algebraic expression.

AT ZIEAv (i
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5)  BEXx<0- (L& FFIRER - [3.4%]
It is known that x < 0, simplify the following algebraic expression.

A x <0, fhiE FAMLEEL.

=

6)  &xa>1- NHWRE/EEAAJRERAEFR Y = xa* HYE & ? [3.5%]

Let a > 1. Which of the following figures could be representing the graph of

y=xa""?

Wa>1. FHIMA/EEE R RERIERRN y=xa* MEE?

A B » C. ) D
A A 4 A
X
[ 1
> X > >x
E. F. G. H.
y y y
A A A A
-
> X
» X
» x
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7y BAIPK)=Ax+Bx+Co Hi A~ BRI CREY > HPO0)=3 - [3.6%]
P(2)=7#1P(5)=18 = 3k A~ B+ C I -

Given that P(x) = Ax*> + Bx + C, where 4, B and C are real numbers, and
P(0)=3, P(2) =7 and P(5) = 18. Find the value of 4 — B + C.

E P(x) =Ax>+ Bx+ C, HH 4. B C¥hse%, H P0)=3.
PQ2)=7 M P(5)=18 - sk A— B+ C (g -

8) EUA X2 — kx — 2k = 0 BWIEAHZEMIR - 35 k REEEE > Kx o [3.7%)]

Given that x> — kx — 2k = 0 has two equal roots. Find xif & is a negative

integer.

O x> —kx — 2k =0 A DAHSERIMR . 7 k O TOBEL K x.

9)  Pla+bitEAFRNIER > HFaFI b EEE - i BEZ - H [4.8%]
EFFy 7 =—1-°

Express the following in the form of a + bi, where a and b are real numbers

and i is the imaginary number defined by i = —1.
PLa+bi IERGRR RAIES, Horb o M1 b 2509528, Mo s,
SEHN 2 =—1,
-12 -15
() ()
19 2025
_ 7 ) (-
(-7) * () ()
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10)  #xcoxn Koo BREIEEEE > H o +x+x3=50 © xpo +xxs +xox BV [4.9%]
KugelE=ZZ /b ?

Let x1, x; and x3 be non-negative integers such that x; + x, + x3 = 50. What is

the greatest possible value of x;x; + x1x3 + x2x3?

i& X1~ X2 e X3 i@?ﬂﬂ?ﬁgﬁ%ﬁ, H X1 +x2+x3=500 x1x2 + x1x3+ X20x3 E‘]B%
PNGIE R S22

1) BRI =519 =11 b Pa+ 0b+RIFLATT log, % LHEB PO [5.1%]
R ¥ RHIEEEE -

It is known that 3¢ = 5 and 9” = 11. Express log; % in the form of

Pa + Qb + R where P, Q and R are non-zero real numbers.

CL40 3=5f19°=11. LL Pa+ Qb+ R TR FENR logs
AR B HAEE S

l;, Hefi P, Q

75
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12) RS Ry R R ER M T AR HE (52 Lo A0 Lo » Ly B Ly AHATHY A(=4, 5) » [5.2%)]
CF Ly 81 L, GAHEEE » B2 Li Y y #iE > C /2 Lo #Y x #E -
45 AC =625 Hifir » Al NABC HYHITER _ 2 ~FJTERA{IL -

The figure shows the graphs of two linear equations, L, and L.
L, and L, intersect at A(—4, 5). It is known that L, and L, are perpendicular to

each other. B is the y-intercept of L; and C is the x-intercept of L.
If AC = 6.25 units, then the area of ANABCis __? _ square units.

B B o o P S M DT RR S Ly A Ly Ly 5 Ly MBS T A(—4, 5)s
ORI L 5L, BEMER. Bre L 1y #8iEE, C& L, I x &8,
HAC=6258401, W NABC ITHAE 2 P EfL,

Yy  Lidy-3x=32

B
L,
A
C
\\ » X
N
13) Ztanf= jg » 3f cos? O — sin® O HI(E - [6.3%]

If tan 6= %, find the value of cos? 8 — sin® 6.

Ftanf= L, K cos? O sin® 0 [{I1H.
J6
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[6.4%]

14y B T() = 2 AR T0) =T R

T (n)=T(T"(y)) = REFET 3T5(10) HIERTELE -

481y* +0.02
Given that T(y) = ) 3

T'(y)=T (T "( y)) . Find the nearest integer to the value of 372°%(10).

. For all positive integer n, T'(y) = T(y)and

B T(y) =5 ;0'02 TS 0, ') =T

"' (») =T(T"(y)) o RIFEIT 3T°75(10) HIEAIEERL.

15) 3K g(x) BYE/NATRE(E - [6.5%)]
Find the least possible value of g(x).

R g(x) B N AT REAH -

2_
2x—-1
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16) =% S =sin(0.2025°) + C = cos(~0.2025°) & T'=tan(0.2025°) « [6.6%]
H/INE KHEY! logs C ~ loge S ~ logr S Jz logr C »

Let §=5sin(0.2025°), C = cos(—0.2025°) and 7' = tan(0.2025°).
Arrange logs C, logc S, logr S and logy C in ascending order.

% S = sin(0.2025°). C = cos(~0.2025°) % T= tan(0.2025°).
H /N2 KHES logs C ~ loge S ~ logr S X logr C

17) K TYIHRENIFTEALER o [6.7%]
Find all the common real roots of the following equations.
KEFTRER A AR .

X2+ 23 - Tx*—14x—-14=0

X0+ 58 +8x*—35x*—56x—-49=0
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18)

3R R F A VU SR ST T > BEAVET AR 1 2 6 0 BSHIES  [6.8%]
FEMBIL > EHSOTRECR ni > no ~ 03 B ng o EAISHATBREY T 5 R

nd +mt s+ g BEG 4 %éﬁﬁ%fél@m?éﬂu?ﬁ@%iﬁ%ﬁ CHA pRlg B
TE E B R RS - 5% p + g HIIE -

Four fair six-sided dice with faces showing the integers 1 through 6
respectively, are rolled together independently, obtaining four integers
ni, na, n3, and n4. Given that the probability that the sum of the cubes of the

integers obtained 7, + ny® + n3® + ng’ is divisible by 4 may be written in the

4 : : o A .
form of ; , where p and ¢ are relatively prime positive integers. Find the

value of p + g.

HLFIS SR VYA SRR BN TR T, BRI B0 008 1 2 6, SR 45
SREARMSL, EEMSECN niy no na fong. TSI R B SL 5

n +n +n3d + ng® BERY 4 %‘%ﬁ%ﬁ‘]ﬁ%ﬂ%?ﬁ‘]%ﬁ%ﬂ?, HrpFlg N
P B IERE . 3R p + g I
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19)  SRfE 277+ 27 —1 BEh 11 BEBRAVES 10 (EIEEEE n 220 - [6.9%]

Find the sum of the first ten positive integers n such that 27427 1 s
divisible by 11.

SRfd 27427 —1 REME 11 BRI 10 N IEREE n 2 F
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20) fREx ABCD x’%gflﬁﬁﬂ%@&ﬂ% ’ ,HZEP AD=2MIBC=3°3 P Fs [7%]

ABCD ¥} 4R AT B {EE = g B ABCD 5—{EAN#E K > 1

K By _JLA EI’JﬂD‘E%T Hp Ml g RAEHVIERE > Kp+qhy
H -

Suppose ABCD is a cyclic quadrilateral with AD =2 and BC = 3. Let P be the

BP 3
point of intersection of the diagonals of ABCD. Given that —— P g and

V4
ABCD has an inscribed circle K, where the area of K may be written as L

for relatively prime positive integers p and g, find the value of p + g.

% ABCD 72— A W?ﬁﬂliﬂﬁ;, H AD=2fBC=3., %PH

ABCD X} F 26 A0 AC 1, ﬁﬁ—g A ABCD A —/ WM K, 1
K BRI R TL N, Hp Mg NEJRAIIEEE, Kp+q )

fH.

EET
End of paper
G455
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