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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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x+y=5 [3%]
1) If{x_yzl,ﬁndxy.
. [X+Y =5 -
5] {x—yzl Koxy
2) Find the arithmetic mean of the data set “35, 45, 55, 65, 75, 85, 95, 105”. [3.1%]

SKEE4H T35 455565~ 75~85~95+ 105, (VEMFFEIgHE -
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3) Find the value of x. [3.2%]
KxmyE -
2 V3
xO
1
2x2 +4x+2 [3.3%]

4) Simplify “a7_3 where x #=+1.

2
i X2 s -
3x° -3
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S) If a number is first increased by 25%, and then decreased by x%. The value [3.4%]
remains unchanged. Find x.
AR EET E I 25% > 2% D x% o BUERFFAEE - Kx -
6) The figure shows a right-angled triangle ABC, where AB =4 cm, BC =3 cm, [3.5%]

~/ BMC =90° and AM = x cm. Find x.

B » ABCE—(HEA=/AF  Hf 4B=4cm > BC=3cm"
Z/BMC=90° f1AM =xcm ° 3K x °

M 4 cm

3 cm




MathConceptition 2023

7 Find the sum of all positive integral solution(s) of f;c _:j =3. [3.6%]
S 27x _3x 34 77
K D =3 WA AR 2 A -

8) In the figure, C and D are the centres of the smaller circle and bigger circle [3.7%]
respectively. Their radii are 4 cm and 9 cm respectively. XY is the common

tangent to the circles at 4 and B. If 4B = x cm, find x.

& > CHl D sy B KRERVNEIIELL - M EMB-FEAT A TE 4 em
F19 em - XY [y EIHVATVIER » DIBERy A Ko B - 35 AB=xcm > 2K x -
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x, ifx>0 [4.8%]

9) Given |x|:{_x ifX<O.Forexample, |-2|=2,]0|=0,]|3|=3.

If x> —5|x|+6<0, find the smallest possible value of x.

>
E%D|x|={_x’ i;goﬁﬂﬁn’|—2|=2,|0|=o,|3|=3o

X,
H xP=5|x][+6<0 > KxBUHR/NATREE -

10)  Given €7 =— " where n!=n(n-1)(n-2)--(2)(1). [4.9%]
ri(n—r)!

Find the value of C}' + ' + C}' + G + 1+ G} + G + Gy + €y -

A1 Cr=— M e = (-1 —2)-(2)(1) ©

S rl(n—r)!

kot +Cl +Clt+ Cl O+ CI O+ CL) Y -
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3 0
11)  The figure shows a right circular cylinder with base radius P and height 5. [5-1%]

A and B are points on the edge of the two bases and B is vertically below 4.
A curve is drawn on the curved surface of the cylinder from A4 to B so that it

wraps around the cylinder twice. Find the shortest length of the curve 4B.

Bl s — TR R % BB S - AT B B FAY—E

H BaER 4 - FEERERGHTT B 4 2 B 4= —(REIGEEIE 2 B
4% > SRiHh4R AB RS -

12) If r=35+12V6, find V7 . (Leave your answer in the simplest surd form.) [5.2%]

B r=35+12J6 - 3K Vr o (BZEDERAFT )
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13)  On arectangular coordinate plane, the graph of equation [x—10[+|2y[=10  [6.3%]
encloses a region. Find the area of the region.

FEEALEE L 51 [x—-10[+]2y| =10 HYEH G ] E R {HER -
P EZ G IR -

14)  Given the general term of a sequence 7, = 2; , [6.47%0]
4n° +8n+3

Find the value of 7, + 7, + T} +---.

2

EFE RSN EIE R T, = 1 K T+ + T+ HIEH -

n’+8n+3
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15) 20 identical balls are put 4 distinct boxes, some of which can be empty. [6.5%]
Find the number of all different arrangements.

5 20 EARERVBRA 4 (B E &4 Al el UZZEH -
KATAAEHENEE -

16) In AABC, ZACB=15°, ~ABC=135° AC = 22 cm and the area of [6.6%]
/A\ABC is x cm?. Find x.

F ANABCH » ~ACB=15°> ~ABC=135°> AC= 2\/5 cm > N\ABCHY
HEE xcm? o K x °
B
135°
i5°

242 cm
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17)  Solve the equation vx —/x—42291 =111. [6.7%]

i 77FE x —x—42291 =111 -

18)  Given that a leap year is the year that is either divisible by 400, or divisible [6.8%]
by 4 but not 100.

Today is 19" March 2023, Sunday, which day of the week will 19" March be
after 231%0 years?

CUIE RN By 4 B E{EIE 100 958 > SRS By 400 ({55] -
SRE2023F3 H 19H (EHIH ) » 23190441%893 A 19 HEEH% 2
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19) 7 students write their names on a piece of paper, and put the 7 pieces of paper [6.9%]
into a box, then they randomly pick a paper from the box.

Find the probability of all 7 students not getting back their own paper.

7 REESRIERMR EE THCHRY > HIEZ TRERIA—EaT
# o ZRMMHES TR PR -
R 7 AR A ] H CHIARPRAIER -

20)  Find the Highest Common Factor of 22* —1 and 2% -1, [7%]

oK 220 —1 0 2% 1Y R AR -

End of paper
Eteear
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