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2020/21 The 11™ Hong Kong Mathematics Creative Problem Solving

Competition for Secondary Schools

47 f% Solutions

9 2R Section A
1.
Bl T A fed o 3 AR

Rearrange the following numbers in ascending order.

21190 3850 4680 5510
> > >

i3k % % Suggested solutions:
125 <128 <243 <256
L 53 <27<33 <4t

5510 < 21190 < 3850 < 4680

2.

EFXI X2 X x4 X5 EEIAEI) D T —X1=X3—X2=X4—X3=X5—X4 ©

Bl- Bm 1 -3 5x5 L34 o & Ffer|adF Re - iF R L] o ® A
- B EF o Fxo

Ifx1,x2,x3, x4 and xs is an arithmetic sequence, then
X2—=X1=X3—X2=X4—X3=X5—X4.
Figure 1 shows a 5 x 5 square board. The numbers in each row and column form an

arithmetic sequence. Some of the numbers were given. Find the value of x.

10

b 14

¥ - /Figurel
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23k ¥ % Suggested solutions:
K¥ifF fevjrl gL ruim 2 no §? 1<i<S5and1<j<5-
Let the common differences for the 1 th rows and j th columns be mi and n;

respectively, where ] <i<S5and 1 <j<5.

Common

diff /) &% ni | n2 | n3 | n4 | ns
m1 C | D 0
m 4
ma3 10
m4
ms x | A| B |14

A=4+3n2,B=10+ 2n3;
A,B,14 2= —- % X #K5)| o

A, B, 14 form an arithmetic sequence.

. B-A =14-B
10 +2n3 — (4 +3n2) =14-(10+2n3)
=3n2 +4n3 = -2 (1)

fe 32/ Similarly
C=4-n,D=10-2n3
0—C 3my
0-D 2m,
0—(4—-np) 3

0— (10 —2n3) 2
an —_ 61’13 = _22 (2)

(1) and (2)

=> m=10andn3 =7
A=34and B=24
x=A-(14-B)=44
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Common |0l 7 | 4 | 1
diff. / =~ %
2 8| =6|-4]-2]0
i s 4|3 ]2]1
4 181410 6| 2
7 31 (24|17 ]10] 3
~10 44 |34 |24 | 14| 4

3.

B B e B T3 A g bk o

Write down the largest number formed by using four “3”s.

£ 3% ¥ % Suggested solutions:

2 B 3 i 49 %= e 2 /Possible value formed by four 3s

3
33% 33" 333° 3333 333° 3333 3333

333 — 2711 > 333
3333 > 3333
p? %8 3= Obviously,
333> 333° >3333>3333

3333 — 33(3><11) — 32711

=327 x 3%7 ,.%x 3%

= (3?7 x 327) x (3?7 x 3?27 x 3?7 x 3?7) x ...

(11 times)

=35 x (279 x 27° x 279 x 27°) X ...

= 3% x 2736 x ...

> 333 x 1133 = 3333

33%° s the largest number.

AN 3 T SRR
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A C

W= /Figure 2 W= /Figure3
Bl= eni = A ABCDF T 2 V3B - = - (A Bl= )
(I A g% BC !
(I) BA:AC=2:1->
aBl=" > &£ KB:BA:AK-

A piece of square paper ABCD in Figure 2 is folded one time (see Figure 3) so that
(I) Point A lies on BC;
(I) BA:AC=2:1->

In Figure 3, find the ratio of KB: BA: AK.

£ 3% ¥ % Suggested solutions:
Let/ &

AB =1,KB = x.

2

KA=1-x,BA=1

By Pythagoras Theorem,
TR TN

5
2x—§
5
*~ 18
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KB: BA: AK = > -2-1 >
T 1873 18

KB:BA: AK = 5:12:13 *

*

FRXANHIBRPGrRPELES 12:13 »F- 4 o

Answers not in simplest form but satisfy 5 : 12 : 13 will give 1 mark

5.
Cirxryk z iR FEK Kxo

Given that x, y and z are non-zero real numbers. Find the value of x.

xy =3(x+y)
yz = 6(y +2)
xz =9(x +z)
£ 3% ¥ % Suggested solutions:
xy =3(x+y)
yz = 6(y +2)
xz =9(x +z)
1 1 1
(—=—+—
3 x y
<1_1 +1
6 y z
1_1+1
\9~ 7z ' x
_+_+1:‘+§+§:g
x 'y z 2 36
i_n_1_5
x 36 6 36
36
X ==
5
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D F C
3
G
4
.
A E B

B &~ - BE> 4, ABCD -

W= /Figure 4

EqcF # w]E_AB4-DC } gk » & ¥ FE Z£-%

AB- #45M DB FE4p<3G-o
cwDG=3 2 GB=4 > £FGxGE+AE xEB -

Figure 4 shows a rectangle ABCD. E and F are points on AB and DC respectively
such that FE is perpendicular to AB. The diagonal DB cuts FE at G.
Given that DG =3 and GB =4, find FG x GE + AE x EB.

£ 3% ¥ % Suggested solutions:
" ADFG ~ ABEG (AAA)

DG _ AE _ FG _ 3

GB EB GE 4

3

FG x GE + AE x EB
4 4

= =(FG)? + = (AE)?
S (FGQ)? + 5 (AB)
4

=~ (DG)?
= (06)

=12

¢ 1 # Secondary Competition

GE=§FG and EB = 2
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7.
7 :¥75 ABCD ¢ 158 5 AB=1, BC=8,CD=4 2 DA=7 o f3Zw 3,k % &

i
The 4 sides of quadrilateral ABCD are AB=1, BC=8, CD=4 and DA=7. Find the
maximum area of the quadrilateral.
23k ¥ % Suggested solutions:

e AC *» Bz i¥25 ABCD o
Cut the quadrilateral along AC.

The area of A ABC is the maximum when AB1BC
Maximum area of AABC is % and AC =+v12%2 + 82 =65
The area of ACDA is the maximum when CD_1DA

Maximum area of ACDA is 4>2<—7 and AC = V42 + 72 =+/65

Hence the area of ABCD is maximum when ABLBC and CD_LDA

) . 1x8  4X7
The maximum area is -~ + - = 18
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8.
136 £B2 b FERFERFYF 4 LB RAAFROF - RPFEH

Bj 6FmEE TEINNEOLEARERE > FHENLEE LR
bR P BB T R RS U HR S R RE N4 LAY

There are 36 students in a preliminary selection of running race. The top 4 winners in
the preliminary selection will be the school representatives. The running track has 6
lanes. It only allows 6 students run at the same time. What is the minimum number of

races required to find the 4 representatives without using a timer?

£ 3% ¥ % Suggested solutions:
T3 i 6 2, AB,C,D,EandFe &g ptF o @I T A
Evenly divide the students into 6 groups, A, B, C, D, E and F. Hold a race for each

group. We have the following order:

A1 >A2>A3> A4 >As5>As (1)
B1>B2> B3> B4>Bs>Bs (2)
Fi1>F2>F3>F4>Fs>Fs (6)
Ai,Bi..Fi 284 1 313 6 df# " > | &4 T P

where Ai, Bi ... Fi are the students for all 1 from 1 to 6 ; “ > means “faster than”

FHF LR EE S H R

Hold the seventh race for each champions in the group
WLOG

Ai>B1>Ci>...>Fi (7)

PR A ZA364° % - 7

Obviously, A1 is the champion among 36 of them.
AEEE EXSIE Y B e

The following students still have a chance to be the top 4.

L A % Secondary Competition -8- HKMCPSC 2019/20



ﬁf&ﬁ?’%% 2 %jZU\T/ Possible 2™ place or below
S ﬁfxﬁ%ﬁf%% 3 #4851 T /Possible 3" place or below

D S B 4 Z 5D T /Possible 4™ place or below

% ~ 3t/ The eighth race
‘Bl , B2, Ay,

- ¢ Bi A% A3y &/ Casel: Biis the 1% in the eighth race.
Bi>Ci>X>X>X>X=> %4 # /ninthrace (A2,B2,C2,D1,X,X)
Bi>B:2>X>X>X>X=> %4 # /ninthrace (A2,B3,C1,X,X,X)
Bi>A2>X>X>X>X=> %4 # /ninthrace (A3,B2,C1,X,X,X)

frim= ¢ AxA % ~¥ehy & /Casell: Az is the 1% in the eighth race.
A2>B1>X>X>X>X=> %4 # /ninthrace (A3,B2,C1,X,X,X)
A2>A3>X>X>X>X=> %4 # /ninthrace (A4,B1,X,X,X,X)

—f—f%i"){b‘i—b“% °
At least 9 races are needed.
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9.
162019 2020 ab

a frb A o Kadwa Ealicp o

a and b are positive integers. Find the number of possible values of a.

=3k ¥ % Suggested solutions:

162019 2020 _ 94x2019x2020 _ 22*X3X5X101x673
No. of factors of /#]+ #c p
24 x3x5x 101 x 673 is (4 + 1)(1 + 1)* = 80.

number of possible value of a = No. of factors = 80
a v R Ben#cp =% #icp =80

10.

Bl &7 - %&£ ABDC > #°¢ AB:AC=+2:1-E ¥_AB ¥ g.o
iw% CE #8° £ 5§ ZAEB chi T 2 S48 (K> ) & T2 5% DB + ¢hF gk
R o BAHER > B3 CF (Bl )

F £ > A5 f 200 cm? > FACFE 6 f4

Figure 5 shows a piece of rectangle paper ABDC with AB: AC = v2:1 . E is the mid-
point of AB. Fold along the line CE and then fold along the angle bisector of ZAEB
(Figure 6). The angle bisector intersects DB at F. Unfold the paper and join CF
(Figure 7).

If the area of the rectangle is 200 cm? , find the area of ACFE .

c D C D G

w1

A E B

e B A
B = E
Bl /Figure5 ® =~ /Figure 6 ®l-= /Figure7
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£ 3% ¥ % Suggested solutions:

C D
F
A B B
2% /Let

Z/CEA=a, ZFEB=b

2a+2b =180° (adj. Zs on st. line)
a+b =90°
7 11 /we have,
ACAE ~ AEBF (AAA)

F is the mid-point of DB.
Area of ACAE : Area of AEBF = AC:BF =2:1
Area of ACFE = Area of ACAE + Area of AEBF
Area of ACFE : Area of ACAE : Area of AEBF=3:2:1
Area of ACDF : Area of AEBF= CD:EB =2:1
Area of ACDF : Area of ACFE : Area of ACAE : Areaof AEBF=2:3:2:1

Area of ACFE = —>— x 200 = 75 cm?2

2+3+2+1
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I1.

D Q C
P
A B

®) ~ /Figure 8

ABCD #- B&>2;-P frQ # WE BC frCD - B - 5 - 2 /& & PQ
Ll ABfc AD #p*» (Bl ~) e ¢ 5oPB=1>QD=2 % PQ=10" &&= 2}
ABCD i 4 °

ABCD is a rectangle. P and Q are points on BC and CD respectively. A semi-circle
with diameter PQ touches the side AB and AD (Figure 8). Given that PB=1, QD =2
and PQ = 10, find the area of rectangle ABCD.
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£ 3% ¥ % Suggested solutions:
Let the radius of the semi-circle be r.

D, Q C
0

P

A B

QE=./52—-(5-2)2=4

AQOE = AOPF (ASA)
FP=EO =3

£ >3, ABCD o ff =(4+5)(5+3)=72
Area of rectangle ABCD = (4 + 5)(5+3) =72
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12.
B4 %77 =43, ABC-AB=112-BC=88 2 AC=160-D 5 AC } ¢- %

€@ BC=BD- # 2.

Figure 9 shows a triangle ABC. AB =112, BC = 88 and AC = 160. D is a point on AC

such that BC = BD. Find A—D
CD

¥4 /Figure9
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£ 3% ¥ % Suggested solutions:

C

Let P be the perpendicular foot from B to AC. Then BP = h is the perpendicular distance
from B to AC. Note that CP = 160 — AP. By Pythagoras’ theorem,

* P id B3I AC en€=% > ] BP=h 5 B I AC €3 jE3 - j1 &
CP=160—AP - :@* & X 732 »

h*+AP* =112°
h* +(160— AP)* =88’

h* =112% - AP
h* =882 — (160 — AP)

112° — AP* =88% — (160 — AP)’

112° — AP* =88° — (160> —320A4P + AP?)
112> — AP* =88> —160° +3204P— AP’
3204P=112" —88* +160°

3204P = (112 +88)(112 —88) +160°
3204P = (200)(24) +(320)(80)
AP=15+80=95

CP=160-95=65

DP=CP=65 (prop. ofisos. A) (% "LAF 1)
AD= AP—DP=95-65=30

AD 30 3

CD  65x2 13
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13.

FT g A R R A B S 0 B EATEE - B

B+ 5— BA B o] T o

We can draw straight lines on the trapezium to cut it into several pieces, and rearrange

\

the pieces to form a square. Figure 10 is an example.

=)

Wl -+ /Figure 10

EA A H S A E N KA 2 2% NS RS EARL AP e B
iz o
If the set of pieces obtained by two cutting methods are identical, we say these two

cutting methods are the same.

AR S AE GG AR PSR E o R TR F IR SRS

Lo EATEL - B2 A AR FE MBS o

Design two cutting methods different from the example. Draw straight lines on each
of the trapezium below to cut it into less than 5 pieces. Rearrange the pieces to form a

square and draw straight lines on the squares to show the combinations.

-_\;x_”\—

S
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72— Method 1:

= ;% = Method 2:

# 1 F Secondary Competition -17- HKMCPSC 2019/20



£ 3% ¥ % Suggested solutions:
(IM— = i > ;% /each method)

/

ARG ELE R

Accept other possible answers.
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z ¥R Section B

(a) (b)

S v i Bk Si S> S3

Possible answers of S

fL 0.078911 0.033549 0.321305

Standard deviation of

Xn+1 1 Xn+1

or
Xn Xn

=l 0.060308 0.058883 0.243416

Mean deviation of

Xn+1 1 Xn+1

or
Xn Xn

Lokl 2 A 34.87406 0 24.48589633

Standard deviation of

|xn+1 - xnl
Tiogg i 27.67107 0 21.80495

Mean deviation of

|xn+1 — xnl
G H - R T R | Bkt i 4 ens

T | Z o RERE e TH | Depend on the line drawn.
Draw a best fit line on the graph

to get all “deviations”, then

measure the deviation of the

“deviations”.
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