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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) The difference in weights between David and Ederson was 7.3 kg. After one [3%]
month, Ederson gains 4.2 kg and David gains 1.7 kg. If David is always
lighter than Ederson, what is the difference in weights between David and
Ederson now in kg?

/NIHFIARIHIRR A2 7.3 AT - —(E A 1% - KIARVAGEIE N T~ 4.2 %
Fro ANBHRIED T 1.7 2 o /N — [ BERHARE » /NEATREHAYAG &
SRR EZ DT 2

2) The general term of a sequence is T, = —n. Find the difference [3.1%]

2n+5
between the 2" and 5 term in the sequence.

RS EERT =ﬁ—n  REFE BRI A -
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3) Raymond bought a watch at $48 000 five years ago. If he now sells the watch - [3.2%)]
at $32 640, what is the loss per cent?
FETUFEATLIS48 000 fEE | —& T8k - %t DI$32 640 1Y HSE & T
B 0 SRESEEE o -

2
4) In the algebraic expression 4a’b ,where a, b, ¢ > 0, the value of a increases ~ [3-3%]
c

by 25%, and the value of b decreases by 60%, while the value of ¢ remains
unchanged. What is the percentage change of the value of the algebraic
expression?

Bt 220 o scha, b, ¢ > 0 a FIERE 25% - b AR

C

60% ~ c HUEPRFFAEE - ZABAWENE>ZEEZ D ?
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5) The diagram below shows the scenery in the garden. ABCD is the horizontal [3.4%]
ground and FED is a straight line, where AF // CE. Given ~FBA is an acute

angle and < FBA =2 ~FDA, find x.

TEFT A EfEE R E - ABCD BLER—7KPR L > FED 2 fRE
4 > Hrh AF /I CE - 5 ~FBA 2 —{H#ifg » H ZFBA=2_-FDA> KX
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6) In the figure, ABDFGHIJ is an octagon. ABC and BDE are straight lines. If [3.5%]
the sum of interior angles of the octagon is 1080°, find x.

1FE 5 > ABDFGHIJ 22— /S - ABC 1 BDE &2 H4F - ez /i
TR 48R Z 1080° » 3K x o
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7)

The following back-to-back stem-and-leaf diagram shows the scores of two [3.6%]
groups of people in a competition. Given that the sum and the product of the

lowest and highest scores in Group A are multiples of 3, and the difference

between the lowest and highest scores in Group A is less than 45 marks.

If none of the members in each group has the same score, find the difference

between the lowest scores of Group A and B.

UM B —EerSemir il - AU T i A AE— ST SR TE - B
A = MIE (R LR ARV E 3 AV H At e (ffs
Ty 272/ VHN 45 5y o EFERH B BEN 2 A R 0 oK AR B $HE(K
(EPapa-

Scores in a competition
— G IE TS T B

Group A Group B
A4 B 4H
Leaf (1 mark) | Stem (10 marks) | Leaf (1 mark)
= A7) Ht (10 7 ) &= ()

0 6
8 X 1 349
9 6 3 2 2 5
8 0 3 4
2 4 15
7 2 5
6 6
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8) x and y are positive integers, where <A =x°and ~B =y° are supplementary  [3.7%]

angles. Find the sum of all possible values of x and all possible values of y.

X Ry FRIERER > H ZA =XM1 2B =y Ryffiifs > K X HYFTA A RE(E
1y BYFTA IR EZ AT -

9) A bottle of 200 mL of red wine contains 14.5% alcohol. The teacher puts the  [4.8%)]
red wine into an apparatus in the laboratory such that the water content in the
wine lessen while the amount of alcohol remains unchanged. If the red wine
contains 25% of alcohol after the experiment, what is the new volume of red
wine in litres?

—Jff 200 ZFHHVALHE A RS 14.5% - Al S Rl ERoEE R =
s o EEDEANRKDED BRI EAE - SN EEREHRR
HYEE 2 &g 25% > ALERVFrEGE S %/ DTt ?
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10)

Find the constant term in the expression

(x—%)...(x—%)(x—%)(x—%)(x—1)(x—2)(x—3)(x—4)...(x— n),

where n is a positive integer.

KELUN AR EBCH

x— I =2 x =2 ) =2 | ox-) (x—2)(x=3)(x— 4)...(x=n) -
ol

Hrfn ZIEEE -

[4.9%]

11)

X XZO. For example, |3|=3and|-4|=4.

Define |x|:{_)’( «<0

Find the value of | 2a + 10 | + | 2a—4 | + 6, where -3 <a <2.

X, x>0
! o 14l s = 4(=4-
o oo PHIA31=37|-4|=4

7t Il

Kl2a+10|+|2a-4|+60E » Hff-3<a<2-

[5.1%]
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z and 5x+2y+72+6

12)  Giventhat 2= =% =50, find the value of x +y +z. ~ [5.2%]
6 15 10

koL L FOBL T g gy

z
15 5 10 2

13)  The ratio of the width to the length of a rectangle is 4 : 5. If the width [6.3%)]
decreases by 12 cm, then the ratio becomes 2 : 5. What is the area of the new
rectangle in cm??

—EEITIRAFEARRAIELBE 4 5 - SR 12 em > EEAIRIEE L
2:5 - FrEJTIPHIETER %2 em? ?
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14)  Find the units digit of the value of the following expression. [6.4%]

SKELT B A EHIE AL H -

223 + 233 + 243 + 25% + --- + 10023 + 10032 + 10043

15)  Itis known that the sum of 42 positive integers a;, ay, ... , as arranged in [6.5%)]
ascending order is 2024. If all the 42 positive integers are distinct, what is the

largest value of as?

EFIE/NEIRHRS Y 42 (B 5 a1 > @z > -+ > ag ZHIE 2024 -
ik A2 B EREENE A E > ao RKREZSD ?
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The figure below is a regular 12-sided polygon ABCDEFGHIJKL, where O [6.6%]
Is the centre. What percentage of area of the white parts is the area of the
shaded parts?

UM & —(E1E+ 32/ ABCDEFGHIKL » Hrf O Z e, - f2R2ETHY
EFENS HEE T E o 2 5% 2
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The following figure is formed by three circles of different sizes. Points A, B, - [6.7%)]
C are the centres of the circles respectively. If AB = 10 units, BC = 24 units

and AC = 26 units, find the sum of areas of the three circles in square units.

(Express your answer in terms of «.)

LUy 2 B = (B A ER/ N BIRH A TR » AR ~ BRI C BT B

iz —{E[EIFYELL - %5 AB = 10 Bifi7 - BC = 24 a7 )z AC = 26 Eifir - =1
EREREAE R PR ? (B TR - )

ANy
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18)  There is a 6-digit number abcabc, where a, b, and ¢ are distinct 1-digit [6.8%]

primes, such that abcabc is the largest. Find the sum of all factors of
abcabc.

LRI fir#abcabe > H a > b fil c iR A ER—r/E# - {#15 abcabe
HEH - Sk abcabe P A RIEC fil -

19)  Define [X] as the result of rounding down x to the nearest integer, where xisa  [6.9%)]
real number.

If A+i + A+i + A+i +..+ A+ﬁ A+ K =288, for
100 100 100 100 100

some real number A, find the value of {5A+ %} .

TEFE [X] B x T A BRI TR R EHGER - Hf x 2 —(EEE -

*[A+—} [ 6 }+[A+i}+...+[A+ﬁ} [A ﬂ} 288 - H
100 100 100 100 100

A RS ﬂz[SA —} I -

100




MathConceptition 2024

20)  Giventhat a, b, c and d are non-zero real numbers, where [7%]
a+b+c-d a+b-c+d a-b+c+d -a+b+c+d _.
= = = . Find the sum of
d C b a
(a+b+c)(a+b+d)(a+c+d)(b+c+d)

all possible values of :
abcd

EXla~b-~cRldiEIFEHEE - H
a+b+c-d_a+b-c+d_a-b+c+d_-a+b+c+d

d c b a
j{(a+b+c)(a+b+d)(a+c+d)(b+c+d) IR T (2 A -
abcd
End of paper

EE5
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