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Instructions:

1. DO NOT OPEN THIS QUESTION BOOKLET UNTIL YOU ARE
TOLD TO DO SO.

2. Write your name and registration number on the cover of this
question booklet.

3. If the information printed on your answer sheet is not correct, please
inform the invigilator immediately.

4. 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.

5. Unless otherwise specified, all answers must be in exact value and in
its simplest form. Writing the units for the answers is NOT necessary.

6. Rough-work sheets provided will be collected at the end of the contest
but they will not be marked.

7. Diagrams in this question booklet are not necessarily drawn to scale.
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30
1)  Find the third term of the sequence a, =-n°(n—5)°(n+1). [3%]
—WFIAGEIER 8, =-n*(N-5)(n+1)  RBFIHAE 3 H -
19
2)  Given that 6k +§ = % , what is the value of k? [3.1%]
2 1 ,
Bl 6k+=== > K kHYH -
5 4
3) If 3yis the smallest number among three consecutive odd numbers, what is the sum of [3.2%]

the three numbers?

A= (EESE R Hi/ Ny 3y - MIE = (SR E% /) ?
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4) A square with side length 12 cm has the same perimeter as an isosceles triangle. If one [3.3%]

side of the triangle is 10 cm, how long is the longest side of the triangle?

— (B B 12 ERIIE AT » HRSR e —(E 50 = AR AR - A=A
E— R B 10 BB » B IR B — R RS VK 2

5) Inatest of 30 questions, 4 marks were awarded for a correct answer while 2 marks were [3.4%]
deducted for a wrong answer. No mark was deducted for not answering. If John

answered 26 questions and got 18 correct, what was his total mark?

BB 30 B S 4 57+ B2 Sy ST « JIEL N
T 260 - A5 18 EE - BEEIS 05 7

6) If the area of one side of a cube is 24 cm?, then the volume of the cube is ? cm’. [3.5%]

HIETRIE P —HEER 24 cm’ » EHURBEE 2 om’-
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7)  What is the minimum number of boxes should be shaded so that the figure below has

rotational symmetry?

NET - E DEELERS A RE S G E A el

[3.6%]

8) IfPis25% less than Q, then Q is ? % more than P.

WERPEEQ/25%  AIEQLEEP S _ 2 %~

[3.7%]

9)  The obtuse angle formed by the hour hand and the minute hand of a clock at 9:20 is n°.

Find the value of n.

P AR D 9:20 > g tELy SHHBRHYSEASE n° » SR n {E -

[4.8%]
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10) A car traveled from Town A to Town B, which were 240 km apart, in 3 hours. If the car’s

speed is increased by 25%, how many minutes will be saved to travel on the same path?

— U B 240 A BN ZIRANS 3 /N o 401 —
25% » VTRl —B4 R T DA /0 5 4 7

[4.9%]

11) In the figure, AD // GE and EF = DE = 3CD. How many times of BD is AB?

FED > AD/GE Fx EF=DE=3CD - [ AB & BD {5/ ?

[5.1%)]

12) Find the area of the shaded region.

K g EE Y S - y

P(-11, 12) 4

R@3,7)

Q (13,-10)

[5.2%]
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13) Given that Figure A has 16-fold rotational symmetry and Figure B has 20-fold rotational [6.3%]
symmetry. If Figure C is formed by overlapping Figure A and Figure B together with the

same centre, what is the order of rotational symmetry of Figure C?

EAIE A Z—(E 16 S EEE - B B & —(H 20 EigEEEETY - HiEE A
HfE B LA LR EB A pRE C - 8 C /&% /) B e A E e 2

14) There are three different colors of marbles in a bottle, 26% of the marbles are blue. If the [6.4%]
number of red marbles is 48% of the green marbles, then ? % of the marbles in

the bottle are green.

FRPAAL ~ B~ &k =TEBH R T > HP B TE T 26%  QIRALEU T-HYEL
BIEAKORTHY 48% - BIERER TE2E0R /Y 2 % -
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15) What is the remainder when the 2020-digit number 20212021...2021 is divided by 13? [6.5%]

2020 {7857 20212021...2021 BLL 13 B - a5/ 2

43% +86° +129% +...+2021° [6.6%]

16) Find the value of
2021

. 43 +86° +129% +...+ 20217
K E -

2021
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17) Find the sum of the factors of 202122. [6.7%]

3K 202122 ATAE AT A1 -

18) LetAi, A2, ..., Amand Bi, Ba, ..., Bx be primes and x1, x2, ..., xmand y1, y2, ..., yn be [6.8%]

integers. Define

P ) = Xt X)) =+ Yo+t Y,)

BlleZyz -+ B,

Suppose 4 =1, B=2, C=3 and so on, and ABC =1 x 2 x 3. Find the value of

MATH

P oNCEPTITION -

gﬁAl,AZ, .-.,Am*DBI,BZ, aBn%}gﬁk ’ ﬁxlaxza ---,Xmﬂ]ylaﬂa 5_)771%%%%& ° /—\’_‘E

NS

Fr

AR A Km
p(AiyAzy Aﬂ)’
Bl1B2 2 Bn n

)=+ X+ X )= (Y + Y+t Y,)

e A=1>B=2>C=3> M HABC=1x2x3>3K

MATH
PlconcepTmion) VE ©




MathConceptition 2021

19) Define a permutation o of the set A= {0, 1,2, ..., 9} to be [6.9%]
a=(178305)(4962)

re.a(1)=7,a(7)=8,...,anda (5)=1;a(4)=9, ...,and a (2) = 4.
For every element x in A, given that o(x) = o/ !(a (x)) where 7 is a positive integer. If

o”(x) = x, where m is a positive integer, find the minimum value of m.
i A=1{0,1,2,...,9} » EFE—EH AHVEH o F
a=(178305)4962)

la()=7 a(=8" .. Fa®)=1:a@)=9> .. Fa@)=4-
2 x By AME—TCE K n B—IEEH > B o'(x) = o (o (x) ° AIHE o"(x) =x
i m By—IEREE > K m B &/ IME -

[7%]
20) Find the smallest integer which is greater than \/ 510+ 24/2525 + \/ 510-22525 . ’

KA 510+ 242525 ++/510— 242525 [/ MR -
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NAME

GROUP

SEAT

ANSWER SHEET
- - - -
ANSWER ANSWER

1 -144 O 11 7 O

2 — i 12 94
40 O O
3 9y+6 o= 4 O
4 19 O 14 50 O
5 56 O 15 6 O
6 48v6 o 32680 o
7 2 oY 475200 O
8 33 — O 18 18 O
9 160 O 19 12 O
10 36 O 20 45 O
- — ] =

‘  [o]o]e]e] [e]e]0le] (0l0]0)6] (o]6]e]e] [ole]e]e] (6]e]e]6] (o]6]e]e] [o]ele]e] [e]6]6]6] [ele]ee)
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