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2022/23 The 13" Hong Kong Mathematics
Creative Problem Solving Competition
for Secondary Schools

25/2/2023 (Saturday) 10:25-11:30

Time allowed : 65 minutes

Instructions for participants :

1. Time allowed: 65 minutes. It is advised to spend 50 minutes in Section A and
15 minutes in Section B.

2. The question paper consists of 13 pages. There are 12 questions in Section A and
1 creative problem in Section B.

3. Each participant will get a set of question paper and a set of answer sheets.

4. Team members are allowed to discuss during the competition. The agreed
answers should be written on the answer sheets.

** Only the answers in the captain’s answer sheet will be marked.

5. Participating teams should bring their own stationery and calculators. For the
purpose of fairness, please use only non-graphic calculators.  Electronic
dictionaries, computers, mobile phones and other online or communication
devices are prohibited.

6. The blank space on each page of this question paper can be used for rough work.
Each participant will get three rough work sheets. Extra rough work sheets will
be provided upon request.

7.  The captain’s answer sheets will be collected after the competition.
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Section A (Suggested to use 50 minutes in this Section)

l. aa,---a, 3 isan n-digit number. If 3a,a,---a, | =2xaa,---a, 3, find the
least value of n.
aa,---a, 3%~ B n-t=% - F3aa,-a, =2xaa,---a, 3 > Fnk]

L
B ©°

2. Two circles with radius 3 touch each other and a straight line. A smaller circle
touches the two circles and the line. Find the radius of the smaller circle.
B E 2L E 3 ) g A 2 fom B AU < - ] sflfes T
o0 e S o ) el T
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3. 2023=axbxc where a, b, ¢ areintegersand a<b<c.Find a, b, ¢
such that they form the sides of a triangle.
2023=axbxc ma ~b ~ cEF#T ¥ a<b<c - Fa~b~cHA =z kA0

i)%—g\,’;]"'\a\b\co

4. Twenty-five points are arranged in a way such that the horizontal and vertical
distances of adjacent points equal to 1 cm. If four points are selected such that
they are all on different horizontal rows and on different vertical columns, a
quadrilateral is then formed by using the selected points as the vertices. Find the
greatest and smallest areas of the quadrilateral formed.

T B N R AP AR BB o w R Y 3T lome i
BEeBLGAF RO FE A RDE L  EE N p e gL f‘lé«
- Bw Ao KiZw BB A fodo | B ff o

1_!;5;

5. Mr. Wong has $n in his wallet. It is known that n>200. The price for one
apple is $7 while the price for one pear is $13. If he uses his money to buy any
many apples as possible, his will have $2 left. If he uses his money to buy any
many pears as possible, his will have $5 left. What is the least possible value of
n?

F A4 F Sn o e 2200 0 - BAERSEHEST B - BHNELY
8513 - Hi‘i—"ﬁéia MEEB IR R B EFITS FF AP D
EBXFH B EF TS knhd ) T E o
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6. In the diagram below, it is given that £B =30°. Find
LA+ LC+ LD+ LE+ ZLF + £G.
KT REALB=30° c RLA+LC+ LD+ LE+LF+/G -

7. 1If a, b, c arepositive integers such that a+b+c=2023, how many sets of
solution are there?
Fa~b ~citFgittFa+b+c=2023 > 348G 5 BEY

8. Giventhat 1la+13bh=1, where a, b areintegers and n=a+b . Find the

least positive value of 7.
¢ ella+13b=1> %% a, b5 F#HE2 n=a+b - fned | & #iig o
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9. Mr. Chan want to share n apples to his 6 sisters, 10 brothers and 12 friends. He
first divides the apples into 7 equal portions, 6 of the portions is given to his
sisters. The portion left is then divided into 11 portions, 10 of which is given to
his brothers. The remaining portion is further divided into 13 portions and 12 of
them is given to his friends. Finally, there are 314 apples left. Find the value of n.
L4 e p BRELLO6BEE 10 FFE 12BF % o 8 LBAE
AETERORRELEF AT AR LS 1L 10 3%5 5 o L3
s 130 HY 12084 ks 34 BkEFTHp e o Rn o

e
B o

10.

1cm’

1cm

In the diagram, the large rectangle is formed by two small rectangles, four right-
angled triangles and the shaded region. Find the area of the shaded region.
Rl et £325d d B L2 2 BEEZ &2 LPIA B o RF

LA
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I1.

P is a point inside the AABC, O, Q' , S, S, R and R’ are points on the sides such
that QQ' // BA , SS' // AC and RR' // BC .

If the area of AABC is 12 cm? , find the minimum value of the sum of the area of
the shaded regions.

AMBC b5 -8P>=2+v35 Q0SS R2 R#E Q0 /BA,SS /I

ACand RR' // BC -

FAABC 5 f 5 12em? > F B o ff 2 frehdo] & o

12. TItis given that \/ 2424+ 2+F...... is a positive integer.

7
b

Femenz B e @ ?ﬁé\/m+%\/m+%\/m+ ...... PR NSy
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Section B (Suggested to use 15 minutes in this Section)

1.

¢ 1 # Secondary Competition

Figure 1 shows a piece of square paper (15 cm x 15 cm) with different colours on
two faces. The paper is then folded to form a new plane figure with two colours as
shown in Figure 2.

Bl- 5- %R fid 24k 2 L 5 15omeni 2 A o e MG F AR
a{ggfﬂm - ¢ ’ﬁ ﬁ%ﬁ_ﬁﬁ' mﬁrq/;]J;o

Figure 1 Figure 2

M- K

(a) Given that the triangle and the pentagon in Figure 2 have identical areas.
Find the length of the dotted line in Figure 1.
ARl ¢ oz £A5cT BAG HAPE o REBI- P ERE R o

(b) In Figure 3 below, draw a straight line which is different from the one in
Figure 1, with the position clearly illustrated, such that when the square paper
is folded along the straight line the two parts with different colours will have
equal areas.

AR H- SR 2RI M S TR EEROEE  REF S
FEALE RIBARE > 2 R EES a IRA g AP o

Figure 3
B =
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(c) Suppose the number of folds is not restricted. Draw the grease lines on
Figure 4, with the position clearly illustrated, such that when the square paper
is folded along the grease lines, it will obtain a new plane figure with a
smaller square inside a bigger square of different colours such that
the area of smaller square m

=—,where m and n are positive integers.
the area of larger square  n

Write down the values of m and n.

Y P SELUREY PN SIS S P
EFoREF L AR FHAEELE € MR- B PR
, P NS . A G m v

PN E AR - F I v =, H Y o9
/F ’Iqil]}_l_ /E‘!’!};,‘F!J ZFE » 1 ¥ Aﬁ-&qj,},ﬁ na minﬁ_]_

3 S

BdmE peniE o

Figure 4
B] =

x¥=
End of Paper
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2022/23 The 13™ Hong Kong Mathematics Creative Problem Solving Competition for
Secondary Schools

% 32 A Answer sheets

e L ﬁ- School Name - ¥ % Score -
/31

9 28 Section A

e
Marks

&

£ % Answers

1. Find the least value of n.

Fon b ] o % /Ans: /2

2. Find the radius of the smaller circle.

# /Ans:
ol e g . pam 2

3. Find a, b, ¢ such that they form the sides
of a triangle.
_“F’a\b\c{i%qigﬁé—g 7,#"\a\b\ a= ,b: ’C:

C °

/3

% /Ans:
4. Find the greatest and smallest areas of the B~ % f : Greatest area:
quadrilateral formed. /4
fize Bk X fodo ] o o %] & f# © Smallest area:

5. What is the least possible value of n?

Fen g | TR o

% /Ans: /2

6. Find LA+ /£C+4D+/E+/F+/G.

% /Ans:
K LA+ LC+ LD+ LE+ LF+ /G o ¢ /DS /2
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7.  How many sets of solution are there? »
) , ) % /Ans: o /2
M AAREG 5 RREY
8. Find the least positive value of #. »
o ] % /Ans: /2
Fenekgo | I #iE -
9. Find the value of n. »
‘ o % /Ans: /2
]L\ n =NE °
10. Find the area of the shaded region. »
‘ % /Ans: /2
KB ERIA o
11. Find the minimum value of the sum of the area of
the shaded regions. % /Ans: /2
RIEF R 2 frend ] B o
12. (a) Find three possible integral value of n other
than 2 such that \/n+\/n+\/n+ ...... isa & /Ans:
L i n=
positive integer. (ii) . /3
CRIPRERURIE I M 32 Sk At o B
(i) n=
\/n+\/n+\/n+ ...... FY N 55
(b) Find three possible integral value of m such
that 1 m+l m+l\/m+ is a positive
3\ 3y 3 P % /Ans:
i m=
integer. .. /3
. . i  m=___
Femenz B ERKE R E
(i) m=
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(a) Given that the triangle and the pentagon in Figure 2 have identical areas. Find the length of the
dotted line in Figure 1.
c Al Pz A e FA 00 AR E o RBl- Y omRER -

(b) In Figure 3 below, draw a straight line which is different from the one in Figure 1, with the
position clearly illustrated, such that when the square paper is folded along the straight line the
two parts with different colours will have equal areas.

ER=F- FEB- A FOERS DR EERDEE > REFF DR ABAE
3B A A ha AR o

Figure 3
#l =
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(¢) Suppose the number of folds is not restricted. Draw the grease lines on Figure 4, with the position
clearly illustrated, such that when the square paper is folded along the grease lines, it will obtain a
new plane figure with a smaller square inside a bigger square of different colours such that

the area of smaller square m

=—,where m and n are positive integers and are relatively prime.
the area of larger square  »n

Write down the values of m and n.

%ﬁﬁﬂmaﬁlz— PN SRR S E R RS B ER T
EFWARAE 0 § MR B DA LA D SN B BE AR o
I

Figure 4
B =

¥z
End of Paper
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