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Instructions:

. DO NOT OPEN THIS QUESTION BOOKLET UNTIL YOU ARE

TOLD TO DO SO.

. If the information printed on your answer sheet is not correct, please

inform the invigilator immediately.

. 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.

. Unless otherwise specified, all answers must be in exact value and in

its simplest form. Writing the units for the answers is NOT necessary.

. Rough-work sheets provided will be collected at the end of the contest

but they will not be marked.

. Diagrams in this question booklet are not necessarily drawn to scale.
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1) The following figure is formed with four straight lines 4B, AC, DE and FG. [3%]
Given that DE // FG, find x.

NECAVUFRESR 4B ~ AC ~ DE 1 FG 215 - &R DE /I FG » 2K x

48°
4 C
77‘7/
E
G

2) The figure below shows a hexagon that is formed by cutting away half of a [3.1%]

regular decagon with a horizontal line. Find x.

T EFT RSB R H— 8 [E B SR U E— e By -
Kxoe

_______
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3) If Vsv=13,+/ts = 7 and \/vt = 2, where s, ¢ and v are all positive, then the [3.2%]

value of stv is ?

FVsv=13~is=T7 e ~Nve=2> He s~ (FlvEZIER > Al sov (9{E

= _ 2 °

4) 10 workers can demolish a house in 5 whole days. However, 6 of them were [3.3%]
transferred to another site at the beginning of the 5™ day. Assuming each
worker does the exact same amount of work, how many hours will it take for

the remaining workers to complete the remaining demolition?

10 4T AREFE S BERIFEI—[EE - 28000 > H 6 AT AFESR 5 REALGHT
HERE S —(E M © fRE i T A — B0 B/ LIF > R TR A
FE L D INRF A RESE TR E] 2
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5) Alan and Ben are comparing their balances in their bank accounts. If Ben [3.4%)]
gives Alan $48.2 thousands, then they will have the same balance. If Alan
gives Ben $34 thousands, then Ben’s balance will be three times as much as

Alan’s balance. They have § _ ?  altogether in their bank accounts.

HESCRUZERALE LR PIRY SRITIR P EREH - 52 lHaG TS $4.82 5 o [
T NHYEREEMEE o FEHESCAS T $3.4 B o AIERHRVEREEZHE Y =
& - I ARFEREEEHRAES _ 2 -

6) The figure shows the remaining part of a right-angled isosceles triangle ABC ~ [3.5%]
after cutting out the largest semi-circle from it.
If BC = /980 cm, then the area of the shaded regionis __ ?  cm?
(Take m as %)

T By — (BT A K B B S50 = T ABC 988 T80
%3 o % BC=/080 cm » HIF 8RS 2 om’o
(L7 5y %

A
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7) In the figure, the lengths are measured correct to the nearest cm. ABCD is a [3.6%]
square and EFGH is a rectangle.

The lower limit of the area of the shaded regionis __ ?  cm?.

FEY > FrAREEEEEEEMEERFEIN cm - ABCD 2—{#1E7
Al EFGH 2—{E&H -
fes i BN MRS 2 cm?e

A D

18 cm

8) Factorise y7**+xy?™ —xy?* —x?y?*! where p is a positive integer. [3.7%]

R y7 0 +xpP = xp? B —x2yPt s Hip p B—(E FELE -
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9) Find the sum of the coefficient of x and the constant term of the following [4.8%]
expression.
KNI x A GBS BH 1 -
2
2 1 2

1+2x 2x+1 5x+1

10)  What is the number of possible isosceles triangles that can be formed by [4.9%]

choosing any 3 vertices from a cube?

PUETTaeH o 3 ETHBLE = A A TERL - n DI E S D E SRR =i ?
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11)  Given that (4x + 5)(Bx — 3) = 91x* + Cx — 15, where 4 and B are positive [5.1%]

integers. Find the sum of all the possible values of C.

EHI (Ax + 5)(Bx - 3) = 91x* + Cx — 15 > Hft AN BHZIEEEH - >k C
HYFTA ATRE(EZ A

12)  Given that 1 006 011 006 001 has an odd number of factors, find the factor [5.2%]
that 1s in the middle when the factors are ordered from the smallest to the

largest.

ELA1 1006 011 006 001 HYNEEH fFar# - SKE HNEH/ N2 KFEY]
IRF > HEAE T IRV EY -
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13)  Find the number of triangles that satisfy all of the following criteria. [6.3%]
(Congruent triangles are considered to be the same triangle.)
(i) The perimeter is 38 cm.
(ii) The length (in cm) of each side is an integer.

(iii) The shortest side is not shorter than 8 cm.

Kegwme NIFTA RN =APavEE -
(&FE=AE R E—E=A - )

(i) RFEARF38cme

(i) F—IRENVEREAEER - (2L om KEL)

(iii) RV —ZE A 8 cm -

14)  In the figure, ABC is an equilateral triangle. Point D on the circle is currently  [6.4%]
at the bottom of the circle, and it is overlapping point 4 on the triangle. The
circle rolls along the perimeter of the triangle until point D overlaps with
point 4 once more. Given that the ratio of the circumference of the circle to
the perimeter of the triangle is 1 : 3, how many revolutions does the circle

make?

TEEH - ABC 2—(EEEB=MAT - D 28 Lay—%L - B D BRI{EE
(B o S ERL 4 Bl o ZENT = AR EFURS) > B 2R D FIREL
wh A BE - SENVEMRN = AR R ZEER 13 JlETRIEEE T

%2
@ C
For example, 1 revolution: A
fian - HE 1R
\\ /9
QEAID
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15)  Find the number that becomes a square number when either 134 or 187 is [6.5%]
added to it.

SR8 134 50 187 o3 R IIT& AR & S pIE T TR B B -

16) Let n be a positive even number less than 60. Find the number of # such that [6.6%]

there exists only one pair of positive integers x and y satistying the equation

x*—y* =n.

5 n B/ NPy 60 HYIEMREY > SK{H15 R A —4HIEREE x Fl y sEME H 1R
x> =y =nly nHyEH o
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17) P, Q, R and S are points on AB, BC, CD and AD of an irregular convex [6.7%]

quadrilateral ABCD respectively. If the area of ABCD is 2025 square units
AP _BQ CR _DS
PB OC RD SA4

units.

and

=4, then the area of PORS is ?  square

P~ O~ RF1S TR ARG IUER ABCDHY AB ~ BC ~ CDF1 4D F.

L - HIUETE ABCD HYHEIFE &y 2025 S5 BEAL

AP_BQ CR_DS_, | S N
EPB_QC_RD_SA_4 AT PORS VIR 2 ~FI7EAfr

D




MathConceptition 2024

18)  There are 17 perfect squares between N to N + 2024 exclusively for some [6.8%]
positive integer N. The lowest possible value of N is denoted as L. For N =L,
when the 17 perfect squares are arranged in ascending order, the negative
square root of the value of the 7™ perfect square is denoted as R.
Find L + R.

HNF RN > 42 N BN +2024 7] (RS N AT N +2024) 5 17
{E5E€ V75 - NHUE/MEEC Ry L - R N=L > & 17 {E5E 2=V 5/
ERPFIE - BE(EE2 P HERE P TREC A R 5K L+R -

1210 v
2

19) It is known that the value of Gl

16 has only 4 factors, find the greatest [6.9%]

prime factor of the value.

Eu 2L i R 4 R RN R Y -

13*-26




MathConceptition 2024

20) Inthe figure, C is the centre of the circle. E is a point on 4D such that [7%]
AE = ED. F is a point on BD such that EF'// AB. H is the intersection of BG

and CF. ACB, DGC and EGF are straight lines. If AD = 10 cm, AB = 8 cm
and AB | DB, find the height of A GCH in cm with respect to the base GC.

EEF > CEEMEN © EfE AD Fiy—585 » 13 AE=ED - F & BD L
H—BE > [§i15 EF // AB - H& BG ¥l CF {YAZ%h « ACB ~ DGC H1 EGF %,
BEE4 - 5 AD=10cm » AB=8 cm > AB1 DB » AGCHW= (LL GCAE
RE) &%/ DEK?

End of paper
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