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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)  90%—+49% = x%. Find the value of x. [3%]

90% —+/49% = x% - 3K X HJ{H -

2) /\BFA is an isosceles right-angled triangle. [3.1%]
It is known that ABFA ~ ABEF ~ ABDE ~ ABCD.
If the area of /\BFA is 56, find the area of /ABCD.

+ \BFA E{EEMEE A=A
=41/A\BFA ~ ABEF ~ ABDE ~ ABCD - % ABFA fH & 5 56 »
>k /\BCD [iaifH -
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= 0
3) Given {x+y_37’ find the value of 2xy. [3.2%]
=3 .
=2 {“ V=3 S oxy ke -
y—X=-7
4) Find the ratio of the circumference of a circle to the perimeter of the square [3.3%]

that the circle can just fit into.
(Take m as 3.14.)

— (& EIMI%r e RCE—EIETT A - Kz BnI BB IET N ER
tE -
(B m Fy3.14 <)
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3a .9 3a’-3p’ [3.4%)]
a+b a a?

5) Simplify

L ath a a

6) In the figure, hexagon ABEFCD is formed by 2 congruent quadrilaterals [3.5%]
ABCD and FCBE. BE, EF and FC are produced to G, H, | respectively. Find
the sum of a, b and c.

fElEl T - N2 ABEFCD 2 H i i =PI ABCD F1 FCBE At
BTy - BE ~ EF Al FC o BIMOERZE G ~ HAT I - >Ka ~ b A1 cHYAT -

A
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7) The side lengths of a triangle are ¢, 20 and 23. How many possible values of ~ [3.6%0]

£ are there if £ is an integer?

KA =8NRE R £, 20 M1 23 - 35 £ ZEEE - L A Z/D(E
HIRE(H ?

8) Given that x* = 3% and x is an integer, find the value of x. [3.7%]

B0 X = 3% K2 x R AEFEE - K x HIME -

9)  Ifx=—1+J5and y=1+2‘/§ [4.8%]

find the value of 4x? + 10xy — 5y? — 3(x? + 2xy — 3y?).

Fx=-1+5 e y=1+\/§ )

2
3K 4x2 + 10xy — 5y? — 3(x? + 2xy — 3y?) HY{H -
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10)  Let v2=a, V11=b. It is known that 594 + 198 — 264 —/66 = Cab, where  [4.9%0]
C is a constant. Find C.

2 2=a> J11=b - E.41/594 +198 —/264 — /66 =Cab » H.f1 C 2—{H
HE ok Co

11)  Find the value of the following expression. [5.1%]

KEUFEHIE -

14+22%x1+3Z%x2x1+---+6°%x5x4%x3x%x2x1
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12)  Find the value of the following expression. [5.2%]

KEUFEHIE -

JT+45 745

13)  Find the integral part of the decimal of the following fraction. [6.3%]

SKEUT BB Ry N AR 7
72+693+ 6993+ 69993+ 699993+ 6999993

999998 +99998+ 9998 +998+98+9
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14)  Given the simultaneous linear equations in two unknowns [6.4%]

X+y=a
23x+13y =290 °

where a is a positive integral constant, has a solution where both x and y are
positive integers. Find the value of a.

EFEL T —XITHE

23x+13y =290
Hr a2 —EERFE - A x My #E ERREHIRE - K adJE -

{x+y:a

1.1 1

1
15) leenthata+5 ¢ aibic’

0
, Where a, b and c are non-zero real numbers, [6.5%]

a+tb+c=#0,a+c=0andb+c=0. Simplify a2%23+b2%23+02%23'

11 1
ELIETE I

c a+b+c

» Hrffa~bFlc# 2 IEBEE ~a+b+c=0-
1 1 1

a+tc#0fb+c=#0-{LFH 22023 b2023+C2023°
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16)  Inthe figure, O is the centre of the circle, ABC, CDE, FGK, HKL and [6.6%]
AHOGE are straight lines. AC =4, CE =6, OD 1. CE and OB L CA.
Z/ACE = ZHLA = Z/HKG = ZEFG = 90° and ZEGK = 150°.
Find the sum of the lengths of EF and HL.

1FE > O Z[El(» » ABC ~ CDE ~ FGK ~ HKL 1 AHOGE #\ 2 E 4% -
AC=4-CE=6-OD1LCE#FIOBLCA-

/ACE = ZHLA = ZHKG = ZEFG = 90° f1 ZEGK = 150° -

K EF R HL &2 A1 -
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17)  Itis known that the value 52 + 4 has only 4 factors, find the smallest prime [6.7%)]
factor of the value.

EHI5% + 4 H(E A 4 RS SKEZEER R NE RS -

18)  Given three points P(0, 0.5), Q(1, 1) and S(3, 1) on the rectangular coordinate [6.8%]
plane. T, U and V are points on the graph of the linear equation in two
unknowns y — b = ax, where a and b are constants, atx =0, 1 and 3
respectively. If the values of a and b are chosen such that the value of
PT2+QU2+SV2is the smallest, find the y-coordinate of U.

BHALEPE EA=HP0,05) ~ Q(1,1) ~ SB3,1) - EAI T~ UKV irjl
Ryt XAy -b=axAJEG L > Frx=0~ 1N 3HYEL > Hfraflb
e - 45 a il b FTEERY(EE PT? + QU + SV 2 BV {E Fyfe/)N » SK UHY y 4

=
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2a+2b=cd [6.9%)]

19)  Consider the simultaneous equations . If at least one of a, b, ¢
2c+2d =ab

or d has the value of 1 and they are all positive integers, find the total number
of possible combinations of the values of a, b, ¢ and d that satisfy the
equations.

2a+2b=cd

oerodap | B b csid iR E—EVEIER

%%%ﬁﬁ%{

1 HEMEVEERE - Keeme sz B hfery a b » ¢ K d B {EVE S
BH -
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20) In the figure, ABCD is a parallelogram, where AD = 10 and AB = 3. [7%]

AGB, BHC, CI1JD, DEFA, EKH, FKI and GKJ are all straight lines.
AG:GB=DI:IC=CJ:JD=2:1and AE.ED=FD:AF=3:2.
Find BH.

fElE$ » ABCD 22—l F{7IUE - Hif AD=10F1AB=3 -
AGB -~ BHC ~ CIJD - DEFA ~ EKH ~ FKI #1 GKJ &&= EH 4% °
AG:GB=DI:IC=CJ):JD=2:1Ff1AE:ED=FD:AF=3:2-
K BH -

End of paper
e
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