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2021/22 The 12" Hong Kong Mathematics Creative Problem Solving

Competition for Secondary Schools

47 f% Solutions

9 2R Section A

1. % Z 85 11,14,17,...,341,344,347 8,38 ficd_

The total number of terms in the arithmetic sequence 11, 14, 17, .., 341, 344, 347
is

23k % % Suggested solutions:

{11,14,17,..., 341,344, 347}
={3+8,6+8,9+8,..,333+8,336+8,339+8}
={Ix3+8,2x3+8,3x3+8,..,111x3+8,112x3+8,113x3+8}
BB HE_113 -

The number of terms is 113.
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e 6751x+3249y =26751
27 g% . o
3249x+ 6751y =23249
6751x+3249y =26751

Solve the system of linear equations: .
3249x+ 6751y =23249

23 % % Suggested solutions:
6751x+3249y = 26751......(1)

{3249)( 16751y =23249.....(2)

D +(2)

10000x +10000y = 50000

M=)
3502x 3502y =3502

(3)+(4)
2x=6

x=3
3)-4)

2y =4
y=2
Lx=3,y=2
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3. RAERABBEEFLAMBRVFHEFPHL 67 250 o - MR P
Pipfop oS A LT PR - 420 T E 2 MMDD i&fd
A BNk ok B Ny - BT B R TG M3 p
F e bldr 6% 25 P B 06250 @ 625 H 25T 2 5 Aprl 6% 25 R
TEp 3 g0 52022&5 55 % E4Fp Fen?

The competition day of Hong Kong Mathematics Creative Problem Solving
Competition for Secondary Schools this year is 25/6. In general, if the month
number and the day number are considered as two-digit integers and when the
four-digit number obtained by combining the two-digit month number with the
two-digit day number becomes a square number, the day is called a “Good Day”.
For example, consider the date 25/6, the month number is 06 and the day number
is 25, the four-digit number 0625 is obtained when they are combined. As 625 is
the square of 25, hence 25/6 is a “Good Day”.

How many “Good Day” are there in the year 20227

23k % % Suggested solutions:

T " p S "dEp S kP
Month “Good Day” Number of “Good Day”
1 21 1

2 25 1

3 24 1

4 / 0

5 29 1

6 25 1

7 29 1

8 / 0

9 / 0

10 24 1

11 / 0

12 25 1

Total
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4. ®l® » ABCD > EBFP % HPGD 5 & =2 o PE ¥t & R AC } - BL o F
AE =2 cm %2 EBFP ¢ 4 =18 em® » f HPGD s # -
In the figure, ABCD, EBFP,and HPGD are rectangles. P is a point on
diagonal AC.If AE = 2 cmandareaof EBFP = 18 cm? find the area of
HPGD.

A H D

E G
P

B C
E

23k % % Suggested solutions:

Area of AABC = Area of A ADC

Area of EBFP

= Area of AABC-Area of AAEP — Area of APFC
= Area of AADC-Area of AAHP-Area of APGC
= Area of HPGD

So Area of HPGD=18 cm?
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2022x M x N &~ i~ >+ 20220625 ch-= > #c> § ¢ Mo N 5 & F#co &
M+ N chg] @ o
2022xM x N is a square number larger than 20220625, where M and N

are positive integers. Find the smallest value of M + N .

23 % % Suggested solutions:

2022x M x N

=2x3%x337xM xN

= MxN=2022 > 2022x M x N = 4088484 < 20220625 » * &£ %& & °

If MxN=2022, 2022xM x N =4088484 < 20220625, which does not satisfy

the requirement of the question.

FMxN=2022x2> » 2022x M x N =16353936 < 20220625 » * £ 3& R, °
If MxN=2022x2>, 2022xM x N =16353936 < 20220625, which does not

satisty the requirement of the question.

F M xN=2022x3> » 2022x M x N =36796356 > 20220625 » #* £ 3 &,
If MxN=2022x3*, 2022xM x N =36796356 > 20220625, which satisfies

the requirement of the question;

M N M+N
1 18198 18199
2 9099 9101

3 6066 6069
6 3033 3039
9 2022 2031
18 1011 1029
27 674 701
54 337 391

L A % Secondary Competition -5- HKMCPSC 2021/22



6. F-RFEg S  PAE Mg Ffod FRTY 0T 5 LA
Bl g
In a carpet shop, the owner sets the price according to the area and perimeter of
the carpet. The following are the prices of different types of carpets:

B: $402

A:$720

D: $468

C: $530

14502 iy Lk § R A Bl ™ e o ip e g 0 -
4 ,hr)
y 72!

A customer wants to order a carpet in the following shape. According to the
information above, what is the price of this carpet?

-b\”'{\»

+H9$32, & H =& & £815
PLipATE Sl 10 x 324+ 15 x 18 = 8590
The price per unit area is $32 and the price per unit length is $15
Hence, the price of the carpet is: 10 x 32 + 15 x 18 = $590

23 % % Suggested solutions:
= H >

_*]
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7. In the figure, the circle circumscribes the square ABCD. Another square PORS is
area of shaded region 1
area of shaded region 2 -

inscribed in the circle. Find

Bl¥ hF] 7450 = 25 ABCD - ¥ — & 45 PORS P 2370 -
» PEREEROY 1HVERE
C BaEE sy 2RI

A B

o
je

S

o

Shaded region 1 «——

fzsZalsr 1

ﬁ

R
S — Shaded region 2
D C 2Rl 2
HKMCPSC 2021/22
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23k % % Suggested solutions:
Let the length of 4D (length of outer square) be x . Rotate the square PORS 45°
clockwise about the centre of the circle as shown.
kX AD eE R (Mg AR ) A ox o 4o o 1 2 A PORS ¥
lﬁ],u WE 4 S 45° o
A P B

o

2

R

PR is the diagonal of the square PORS and the length is equal to 4D = x.
PR 321335 PORS st e s » HE R E AD=x -

Area of shaded region 2 =

2 2
B
area of shadedregionl _ 2(2 16 T=2

. 2
area of shaded region 2 x° (4—7) 4-r1
16
X 2
xz_ﬂU :
X
ERIRA 2 he ff = 1 = E(4—7z)

I(x x’
ENEAAIPAN P Il B C () B
s E _ 2\2) 16 _ z-2
= 5HN T 2 BT ’ 4-7
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ik A TR E e

Let x, y, z benon-zero integers satisfying

X~y z BB x+y+zHxy+yz+ze+xyz=202102LF Bc o Fxyz

X+y+z+xy+yz+zx+xyz=2021. Find the greatest possible value of xyz.

23 % % Suggested solutions:

X+y+z+xy+yz+zx+xyz =2021

I+x+y+z+xy+yz+zx+xyz =2022
(1+x)A+y)(1+2)=2022=2x3%x337

1+x 1+y 1+z X z xyz

2 3 337 1 2 336 672

-2 -3 337 -3 —4 336 4032
-2 3 -337 -3 2 —338 2028
2 -3 -337 1 —4 —338 1352
-1 -3 674 -2 —4 673 5384
-1 3 —674 -2 2 —675 2700
-1 -2 1011 -2 -3 1010 6060
-1 2 -1011 | -2 1 -1012 | 2024
-1 -1 2022 -2 -2 2021 8084
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9. BlY » ABCD 5 - & 335011 AD 5 2 J X FIE R CFAp 3 F o & &v
E 8 _AD ¢n¥ 2k o 3 ABEF e f4 25 cm’ > £ > 505 f o
In the figure, ABCD is a square. Semi-circle with diameter AD and circular arc
CFA meetat F. Giventhat E isthe mid-point of AD. Ifthe area of ABEF

is 25 cm?, find the area of the square.

A E D

23k % % Suggested solutions:

EF = EA (radius)
AB = BF (radius)
BE = BE (common)

AAEB = AEFB  (SSS)

Area of ABCD = (25)(4) = 100 cm?
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100 MZf2F >3558 23 4-5-6~T 8 ~9EFINTHAZHN EFFZE
;\: = o
Fill in the following boxes by 2, 3, 4, 5, 6, 7, 8, 9 in three different ways to make

the inequality valid.

D<2022<DD< <|_|

M ||
) D< D<2022< D< :

s [ < D<DD<2022< .

23 % % Suggested solutions:
= L
[

w £ 1 ¥ % ¥ ¥ 3<% /Any reasonable answer is acceptable

oy
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1. e =88 £423R% 5

2Ll diE s B A REE]PFG69,12% 15282 o 420 A4EcrRE L
IR Bt Uk RN

. . . 1
Four cyclists do their act on circular paths, each 3 km long. They start

simultaneously at the black spots, with speeds of 6, 9, 12 and 15 km per hour. By
the end of the act (20 minutes), how many times will they have simultaneously
returned to the spots where they started?
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pi % % Suggested solutions:
EH B £ 4204 &R A hped( N 2)E
Total distance traveled (in km) by each cyclist in the act (20 minutes) are

6><l 9><l l2><l 15><l
3 3 3

A H A E xS BT
No. of complete circular path finished by each cyclist:

6><l+l 9><l+l 12><l+l 15><l+l
3 3 3 3

3 33 3
=6 =9 =12 =15

6°9-12 % 15?#ﬁ;3$§",‘f o
6,9, 12 and 15 are divisible by 3.

At the moment of the 1% %, the 24 % and the 3™ %of 20 minutes, all

the cyclists will return to their starting position.

B L0262 Ak 2xix20 =130 A2 3xLx20220 448
3 3 3 3 3

1.€. %x20:6§ minutes, 2x%x20:13§minutes and 3><%><20:20

minutes

“T'%g \,13"

The required answer is 3.
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12, t— GBS FS o LR PRE LA SB T 6 EIE T TIA
FRIFAEE LW 2200 | R - BT
14 f}’“iﬁ‘j ¢ ?F—A l%j-t’ T 2
In a shooting match, Ada, Ben and Christine each fired 6 shots and each got 71
points.
Ada’s first two shots got 22 points and Christine’s first shot got only 3 points.
Who hit the bull’s-eye?

23k ¥ % Suggested solutions:
F3 3AERTEDTLA -
Only 3 ways to get 71 points.
) 25, 20, 20, 3, 2,
I 25, 20, 10, 10, 5,
I so, 10, 5, 3, 2,
[ Hr- 7 S Egaff & £ 1722 Al
fm LR ] -
I is the only possible to have 22 points in the first two shots.
I is Ada.
#ﬁ-—“ﬁ Iz M E:E-7F 45— #H1E3L5adFR
B I &) e
By excluding I, III is the only possible to have 3 points in the first shot.
III is Christine.
d ¥ e FR I A0 &

1
1
1

Hence, II is Ben
/J‘ F}?é}j’" 7 ";j'_:\; o
Christine hit the bull’s-eye.
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13. Bl® » ABCDAE - B>3,>E~F ~G -~ H#~%H_AB ~ BC ~ CD -~
DA e 8L o 2 AB=30cm > KE N> g ff o
In the figure, ABCD is asquare and E,F,G,H are mid-points of
AB,BC,CD,DA respectively. If AB = 30 cm, find the area of the blue parts.

A H

D
£ G
B . C

23k % % Suggested solutions:

A s H 5 It is not difficult to show that
= A 1
¥ AH =ZAB =15 cm
TH-X==3("R 5
Q = — =
E : SP 5DG 6 cm
1
HR = EDG =75 cm
1
B F c TQ = §AB =10 cm

Thus, Area of a small blue kite

= (15)(7.5) — (15)(6) = 22.5 c¢m?
Area of a big blue kite

= (15)(10) — (15)(6) = 60 cm?

So area of blue parts = 4(60 + 22.5) =

330 cm?
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o 0 (LT IS A 4IEE )

Section B (Suggested to use 15 minutes in this Section)

1.

oy F 3o B o A AT 1310 R ERA R 0§ - BT
100 ~ & enif 25 o

RBELBG - BT LA W& B DAy g
£

Wynner and Donald play a game together. They put down coins of value ranges
from $1 to $10 alternately. The one who puts the coins which makes the total
value $100 will be the winner of the game.

Wynner is the first one to put down coins. After he puts down a $1 coin, he

claims that he must be able to win this competition.

(a) FNMEF > RPN ETSBI R T -
Explain, with mathematical arguments, why Wynner is confident with

winning the game.

23k % % Suggested solutions:

d 2+100-1=99 # #L 11 f{“f » AT BRI - B AHRE ) REE Y
FART EA R R BT (11—k) ~em > T FH I 100 ~ ¢ en
pAE e

As 100-1=99 is divisible by 11, after Wynner puts down the first $1 coin,
when Donald puts down coins of $4 in each subsequent round, Wynner
responds by putting down coins of $(11-4). As a result, Wynner can make the
total of $100.

(b) FRHENARI A 0 ferr i B - BRI 200 2 E P ES o FEEL
BE T R LN - BT AR R8RS
If the other regulations are unchanged, but the one who puts the coins which
makes the total value $200 will be the winner of the game. Explain whether

Wynner should put down coins first to ensure that he could win the game.

23 ¥ % Suggested solutions:

d 3+200-2=198 ¥ # 11 2;{% s OIS L B R - BT R MR, kT
2 AR RISE R H T kAR R T (11—k) A A
o g FHEH I 200~ p o

As 200-2=198 is divisible by 11, Wynner should put down a $2 coin first.

When Donald puts down coins of $& in each subsequent round, Wynner
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responds by putting down coins of $(11-k). As as result, Wynner can make the
total of $200.

(c) FIZREVAP A ec > i F - BT ~r(T>200)0if JE=S o &
BT3BA RS TfERRT REF - BT H RS R
T H % o
If the other regulations are unchanged, but the one who puts the coins which
makes the total value $7° will be the winner of the game, where 7 >200.
Write down 3 different values of T, with explanation, so that the first one

who put down coins must not be the winner of the game.

23 ¥ % Suggested solutions:

209, 220, 231, 242,253, ... & H & ¥4 11 Z'iﬂfl < 3t 200 R He o

§ OB T T AR 1R 0 IR R AT kR R B S
T (l-k)~a % 5 AQFHEIn~D np o

209, 220, 231, 242, 253, ... or other multiples of 11 larger than 200.

As these values of T are divisible by 11, when the first player puts down coins
of $k, the second player responds by putting down coins of $(11—%). As a
result, the second player will make the total of $7°.

(d) @ohech gl AI5 | AT 2 A RiRT AR B 413 L AT
T 12 AR > A BT AT | 3 op B R & -
B2%p| T~ 1 (T>200)0 E=% o
REEE PR - BAET g afs 0 BITRTF BeuiR i T ARG g

£

RN -len T2 agclicle > fUEFE > 22En T2 a2 Feh

PRI S S R SUIGE R RUEE S0

Wynner plays the game with Ada and Ben. They put down coins alternately.

Ada and Ben can put down coins of values range from $1 to $8, while

Wynner can put down coins of values range from $1 to $n. The one who

puts the coins which makes the total value $7', where 7 > 200, will be the

winner of the game.

Wynner is the first one to put down coins. After he puts down coins of value

$a , he claims that he must be able to win this competition.

Write down a set of values of n, T and a, or express the mathematical

relation between n, T and a.Explain, with mathematical arguments,
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why Wynner is confident with winning the game.

23k % % Suggested solutions:
(T-a)T 4 Q2+n) % > *Q+n)|(T-a) > % n>14
(T —a) isdivisible by (2+n),i.e. (2+n)|(T —a), where n>14

n T a
15 205 1
16 218 2

RPEAT g AR S 0 P RIE L R EIRE SR TR ES kA B
2<k<16 ; %P F AR - P T n+2—k~diRE s TV L2 0
i od W T—q 7 #n+2 Zégﬂ,ﬁ% s BT ILRS BB R YT H I T Ahp o
Wynner puts down coins of $a first. Afterwards, when Ada and Ben put down

coins of a total value of $k, where 2 <k <16, Wynner responds by putting
down coins of $(n+2—k) to make atotal of $(n+2) in each subsequent

round. As T —a is divisible by n+2, Wynner could make a total of $7 at the

end.
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