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MathConceptition
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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) Round down 542 — 62 to 2 significant figures. [3%]

i1 54% - 6 MR A2 AR T -

2) The marked price of a table is $x and it is sold at a discount of 25%, whichis  [3.1%)]
equivalent to $260. Find the value of x.

—IRETHVERERE X IT © ST (&L 25% BT E rER & > BT
7260 7T - K xHY(H -
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3) Givena s % of b. If a satisfies the equation 1.5a+1i7:530%, find the value  [3.2%)]

of 2b.

EL1 a2 b % o % a iR 7L 5a+ & =530% » 3K 2b (A -

4) Consider the sequence of triangular numbers 1, 3, 6, ... . Find the sum of the  [3.3%]

first 8 terms.

FR_APEES1,3,6, ... o KE8IHIA -
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5) In the figure, AB // FG. [3.4%)]
If ~ABC+ ~BCD + ~CDE + ~DEF + ~EFG = a°, find the value of a.

& > AB/I/FG - 3% ~ABC+ ~BCD+ ~CDE+ ~DEF+ ~EFG=a° >

KanyfE
B A
C
D
E
F G
oo 1829 0
6) Simplify 10013 to its simplest form. [3.5%)]

Yoo 1829 ISR AN o
fﬁ%mﬁgﬁm%m%
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7) In the figure, ABCD is a quadrilateral. AC and BD intersect at E and [3.6%]
AB = AD. Given ~BAD =62°, ~BCE =48° and ~ABC is a right angle.

If ~AED = x°, find the value of x.

&+ > ABCD & —{EIUZE - ACHIBD AN E > H AB=AD -
Bl ~BAD=62° > ~BCE=48°> ~ABC &—{HHEf
& ~AED =x° > 3K xHIfE -

A

62°

48°
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8) The following is a pentagon on a rectangular coordinate plane. If the area of [3.7%]
the pentagon is 183.25 square units, find the value of x.

PN E—EFEE AR EHBE - G MBIV 183.25
B 0 K XEY(E -

A(-11, 4) \ / E(9.5, 4)

B(-7,-5) D(6, -5)

v
>

C(0, —x)
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9) In AABC, AB = AC and ~ABC =69°. If there are 13 lines drawn from point  [4.8%)]
Ato line BC such that ~ CAA1 = ~A1AA2 = ~AAA3 = ... = < A13AB, how
many times of the size of .~ CAA: is the size of ~ ACB?

fEAABC » AB=AC > H ~ZABC =69° - 5F 13 [FR&R1E A BhE(h R 4RES
BC » {15 ~CAA1 = ZA1AA2 = ZAAA3 = ... = ZA13AB » ~ACB YA/
TR £ CAALHT RN 2/ DA% 2

A

10)  Find the smallest 3-digit number which has exactly 5 distinct factors. [4.9%)]

K7 5 8 A5 N R N = Ar 8 -
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11) 111132 is divisible by a positive integer a, and its quotient is a cubic number.  [5.1%)]
Find the smallest value of a.
111132 m] DL (R 58 a & - Hpg 2 — 0 78 - K afymy/ME -
i X, ifx>0 _ — : [5.2%]
12)  Given |x|= For example, | 3| =3 and | -4 | = 4. It is known £70

-X, ifx<0

that a, b, ¢, d and e are real numbers, where G <0, b =0, the difference

|l

between b and c is 3 units and d is a reciprocal of e. Find the value of
27 —(iJ —1+(1J —(c—b)" +6de.
EY EY

. x>0 .
E%DIXI={_XX §<o Bl o |3 =3 K |-4|=4-FHa b c dFle

S a%w ~b=0-bBlcrE 3B~ dfle & HElE -

* 27 _(iJ[_H[iﬂ_ (c—b) +6de (E -

|al |
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13)  What is the 2023" digit after the decimal point of 3.1425+1.34? [6.3%]

"/

3.1425+1.34 /1y NEY BRI Y EE 2023 AL A =%/ ?

14)  What is the sum of digits of 22 x 32 x 58 x 82 x 153 x 208? [6.4%)]

22 x 32 x 58 x 82 x 15% x 208 ¥ 12 %/ ?
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15)  When a positive integer a is divided by 144, the remainder is 22. When [6.5%)]
another positive integer b is divided by 48, its remainder is 13. Find the
remainder of (4ab)® — 99 dividing by 48.

FEFEE aPREL 144 IVEREUE 22 > 55— RS b PREL 48 IVEREUE 13 -
oK (4ab)® - 99 BR DL 48 HYEREL -

i 2| X |+5x
16) Givenlalz{_aa’l’ :IZig.m«o, simplify 3L|_8||_|3‘X| and express [6.6%]
your answer in terms of x.
a, a=0 ., e [20XIHBX
= ° < ’ i 3 l‘:\l/\\
CAllal {_a’ q<g  HX<0 1[:F'ﬁ|3x_8|_|3x| WAEEZRL x &

7N ©




MathConceptition 2023

17)  Let A= 1 1 1 1 T When the integral part of Ais [6.7%)]
2024 2023 T 2001 " 2000
divided by 48, what is the remainder?
WA= - ANTEBGARDL 48 1% - 6
2024 2023 T 2001 " 2000
BEHh?
18)  There are two distinct natural numbers x and y. The sum of xand y is a [6.8%]

square number, where adding 199 to the sum is another square number. If y is

2 times of x, find the value of x.

ARIEAEERB XA Y - xfy ZHE—(EEGEE - e fIrm
0L 199 B 55— EIEGIPE - & y /& X AT 2 {8 > K X AV{E -
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19)  Find the sum of factors of 22200. [6.9%)]

K 22200 HYRTHE RS Z A -

20) In the scalene triangle ABC below, AB =2x -9, AC = 3x - 4 and [7%]
BC = 6x — 37, where x is a positive integer. Find the sum of all possible

values of x.

TELL TR E B =14 ABC 1 » AB=2x-9 > AC=3x-4" H
BC = 6x—37 » Hrft x Z—{EIEEE - SR x (YFATA AlgE(EZ A -

3x-4

6x — 37

End of paper
e
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