School Mathematics Newsletter (SMN)
Foreword

It has long been our wish to inform teachers at large the
development of Mathematics Education in Hong Kong, the
organisation of our section, and many of the tasks we commit,
e.g., forthcoming professional development courses, the Hong
Kong Mathematics Olympiad, the School Mathematics Project
Competition, etc., and to share with teachers some of our
professional dialogues - in the form of a booklet called the
School Mathematics Newsletter (in short, the SMN).

We hope that the SMN could serve as  “news” in the wider
sense. Reading it could enhance our understanding of
information about the development of the Mathematics
curriculum, informed practical ideas as well as intellectual
stimulation about mathematics, its nature, its learning, its

teaching and its assessment.
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The terms multiplicand [# 3 #] and multiplier [ 3 #] are
today obsolescent, and are generally called just “factors”
(Gullberg, 1997, p. 118).
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3. Similar Figures — A Definition
LEE Chun-yue

Euclidean Definitions

Mathematics textbooks used in Hong Kong junior secondary

schools often define similarity either as

1. Two figures are similar if they have the same shape and
different sizes; or

2. Two figures are similar if they have the same shape.

Then theorems are established only for similar triangles —

theorems that include

1. Two triangles are similar if and only if their corresponding
angles are equal;
2. Two triangles are similar if and only if their corresponding

sides are proportional.

The theorems are also stated for comparing volumes and surface
areas of similar solids.

On the other hand, Euclid and authors of old geometry books™”
defined right away similar rectilinear figures by having the two

criteria of
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(a) all corresponding angles equal; and

(b) all corresponding sides proportional. (1)

Mayne (1961) in fact defined same shape in terms of similar

figures.
Similar figures are said to have the same shape. (p. 332)

After his work on similar rectilinear figures, in book XI of his

work, Euclid went on to define similar solids.

Two solids are similar if they are formed by the same

number of similar planes™.

Euclid’s definition of similarity has been well recognised, and it
is common for textbook to introduce the definition by way of
same shapes. But could similarity of rectilinear figures be
defined in some other ways, without the use of the concept
shape, and without the presence of the two criteria (a) and (b)?
To me, these questions interest me very much. After searching
for the answers for quite a while, I discover that similarity of
rectilinear figures can actually be defined by means of the
concept of transformation, a topic newly introduced in the Hong
Kong Secondary Mathematics curriculum in 1999™". The

following shows my argument.
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A New Definition for Similarity

I would like to define similar rectilinear figures in the following

way.

Two figures are similar if and only if one of the figures
coincides with the other figure within finite number of
times of reflection, rotation, translation and/or dilation

transformation.

I assume reflection, rotation and translation to have their usual
meanings, but dilation is defined here as either a magnification
or a contraction""). Mathematically, a point 4 is transformed by
dilation at a point O with a scaling factor k (k being a non-zero
real number) to the image A’ on the line O4 ifonly if OA4 : OA' =
k1.

Next, I want to prove that the similar figures under such a
definition will have the properties that (a) the corresponding
angles of similar figures are equal and (b) the sides about the

equal angles are proportional.

I will not discuss reflection, rotation and translation because
readers can easily verify that these transformations are rigid
motions in which all lengths and angles are preserved. Instead, I
will simply focus on dilation and prove the following

proposition.
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Proposition

In figure 1, 4B is any line segment and O is a point of projection.
If AB is transformed by dilation at O with scaling factor & (k can
be any real number except 0 or 1) to the image 4'B’ (i.e., for any
point U on AB and U’ the image of U under the dilation, OU:OU
=k : 1. In particular, O4:0A4' = OB:OB' =k : 1), then

1. AB// A'B’, and

2. kAB=A'B
4.
O‘: ————————————————————————
; _
Figure 1

One should note that in usual practice, the results can easily be
obtained by properties of similar triangles stated in (1).
However, it will fall into “circular reasoning”, since the
properties of similar figures have not been derived from the
definition yet. Hence, to avoid logical loopholes, I need to prove
the proposition without using any knowledge of similar

triangles. The next section is the proof.
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Proof

1° We first prove that AB // A'B'.

Assume the contrary, 4B and A'B’ are not parallel but they
intersect at a point X. See Figure 2.

Figure 2

Join A'B and OX. For convenience, we denote the area of each
triangle in the figure by a small letter. For example, the area of
AOAB is denoted by p, the area of AOBX by ¢ etc. See figure 3.
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Figure 3

o+y o Y
and p=— ,then p== 1
5 P B P 5 (1

Claim. Ifp=

The proof is left to the reader as an exercise.

Now, using the theorem that areas of triangles of equal heights
are proportional to their base lengths, and remembering that
OA:OA=0B:0B =k :1, we obtain

k q+p
— OA:04'=k:1—k 2
1-k r+(s+t) ( ) @
k _q (OB:OB'=k:1-k) (3
1-k r

From (2) and (3) and comparing the result (1), replacing p , o,

B,y,o respectivelybyﬁ ,q,r,p,and s+ ¢, we get
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k_ P

1-k s+t
Also,
K P oron=k:1-k)
1-k t
Applying result (1) again to (4) and (5), we get
k 0
-k s

which cannot be true because & is non-zero.
Hence, AB // A'B'.

“4)

)

2° Wethengoontoprove kAB=A'B',orA'B': AB=k:1,by
applying the result 4B // A’B’ which we have just shown. Let C
be a point on A’B’ such that AC // BB’. Join AB’. See figure 4.

Figure 4
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Clearly, ABB'C is a parallelogram, AB = CB'.
Suppose that AB: A'B'=CB' : A'B'=H : 1.

It is required to show that H = k.

As before, we denote the area of each triangle by small letters, as

shown in figure 4.

_k _Pp+d (OA4:04"=k: 1) 6)
1-k qg+s
k_p (OB:OB =k: 1) %
1-k ¢

Applying result (1) to (6) and (7), we get
k _q

= 8

1-k s ®
H g

But —_—=— (CB':AB' =H:1) 9)
1-H s

Hence, H=*k.

Hence, AB: A'B'=0A:0A4A'"=0B: OB =k: 1.

Thus, the proof is complete.

With this proposition, one can easily conclude that the dilation
transformation is angle-preserving (note the parallel property
which has been proved). Moreover, given a figure, if it is
transformed by dilation all corresponding lengths are

proportional. As a consequence, the following statement holds.
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If a figure can be transformed by a finite number of times of
reflection, rotation, translation and dilation to coincide with
another figure, then the corresponding angles of these two
figures are equal and all the corresponding lengths of the figures

are proportional.

Summary

We have seen different ways in defining similarity of rectilinear
figures. Table A is a summary of the three definitions discussed.

Table A
The Three Definitions of Similarity of Rectilinear Figures

Textbooks Euclid My point of
view

Two Having the (a) All Coincide
Rectilinear same shape corresponding | after a finite
Figures are angles equal number of
Similar and (b) All reflection,

corresponding | rotation,

sides translation

proportional and dilation

Similarity of rectilinear figures can indeed be defined by means
of transformation. The next question that arouses my interests is

therefore: Could similarity of figures of a higher dimension be
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defined by means of transformation? This is another good

question that is worth studying.
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Notes

@

Such a definition can be found in a book The Thirteen Books of
Euclid's Elements (2™ ed., Vols. 1-13), New York: Dover,
written in 1925 by Heath, Sir Thomas Little. The book was in
fact translated from the text of Heiberg — published in 1908.

The definition can also be found in p.332 of The Essentials of
School Geometry, written by Mayne in 1961, and published in
London by Macmillan.

Such a definition can also be found in page 142 of the book ¥ %

oA BT(1992) (mBeESmR &) 24414 F oThe
book was translated from Heath’s book The Thirteen Books of
Euclid's Elements (2™ ed., Vols. 1-13).

uy

Such a definition can be found in page 463 of the book & % & -
425 (1992)(m B2 EXERPRAY 24 14 F - The book
was translated from Heath’s book The Thirteen Books of Euclid's
Elements (2" ed., Vols. 1-13).

(110)

Hong Kong Curriculum Development Council. (1999).
Syllabuses for Secondary Schools —Mathematics Secondary 1-5.
Hong Kong: Printing Department.
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av)

The Syllabuses for Secondary Schools — Mathematics Secondary
1-5 wused dilation/contraction (Hong Kong Curriculum
Development Council, 1999, p. 21), but I prefer to use a single

word dilation to stand for both magnification and contraction.

“O—%+_H F428



4. FFinig- ﬁ%*—ﬁ?#ﬁﬂ?@wa H

T E AR

Fiergrm®z 2 py L3 0 5F e g e T
St T B Y H el ¢ - BRI (4 B
EREEARLHEE TP A 02007, § 32) F ¥ 5K 7
ol * 334 % T b fREGE FR Ul Y BIPEE 45 0 3k B4
REDFAFL P F ORI S 5L T S k& o
2 (z%%éﬁcﬂi’ff“éig BA R =R A 2007, FO32)

Mo RTT - ARLYA R Y B BLE R b
4o B3R o jpiz £ APA 0 fo R A 0° fe 90° 2
iz d v eopd T (R EEARE EIRE 0 1999 F 26) 0 s
2R W A frd P e Y R b e — bR
®oehz 4350 i E{earsz 13T — guk 71 (4 kR
BHR G2 A AT A7 h 2007, F 11) -

AP F AR B Y 8 kBRI R
* o P B fRAALE TR 4R ] P Pﬁmﬁ’zr%\‘ﬁ\uxﬁ‘g}:g + e
&?iﬁgﬁﬁﬂﬁ_r?é&o

FP¥H L
ERIN e f2 ABCD ¢ (B 1) & i & RE B

AENS BEHEL R ARHF2 oo
% (4B)(CD) + (BC)(AD) = (AC)(BD)

BRYBEMNETLH



>

C
W1

EEFT T I I EE A P eI

W 2
A4 E R AC o E&«fé /ADE=2BDC (F2)-
RIS RT S AR A ED
%P AADE ~ ABDC -
2 AD ~ BC % BD # 7 AE ©
%P ACDE ~ ABDA -
"1 AB~ AC~BD % CD % 7 AE »
#H (4B)(CD) + (BCY(AD) = (AC)(BD)

A S e

“O—%+_H F 4B



Fanm

KEFTREA AR EE PR A ) DRE AR R 2
Lo B EHT 5 AB-C D 4Bl 1-& & & & &R AB *BC »
CD ~DA ~ACHv BD » Ris sk % 3¢

(AB)(CD) + (BCY(AD) = (AC)(BD)

ZIRAF L ALER

EERSFT o ok f - p e fA) ABCD (e g
ABCD ¢ie B7EB A B ~C D FLAER¥ ) 70A > 1
MELEY TR SR

BB ERORFLI(TEHEE RPETLZE
Risqpte) IpENS FHAME R LA (TH
ERERAPE)

a‘fé’?'i ’ “%éﬁ*ngfa— BENENG- 25 - BRHF Y-

%’H’

FHEA BT LB RIS NPT T B k|3 §e
CER S EE L AEAT LT L ER
B NP R f22 B EREfrRfFaitm o F A 0F
Bp e fEAL R o § K KT 1% b4 Polya
SR S St A TR E R SR Sl

BRYBEMNETLH



AL EAERS bt R S
R £l S PR SR ol e AU

#l- : &B ¥ > ABCD ¥~ FIp #2279 o ¢ v AB = 13,
BC=20% AC=21°3% AD~BD % CD & A A 1] %

2x, 5x % 513 » fxhiE o

B

N

FEFT R T A BB 4 F foid i A 1 AL

@ o

W3

R

“O—%+_H F 46 8



TfRAER W3- BEN B 50 - FAD e
$H4MBD 2 7t o B i chi gt b PR R ik
o0 B e dreilicld o AABC 0z 53R R dck T o
TR Al BBz &7 *’i)a Aarlox o B

A x ePiE o
FH Al §F 4 he f AR G G Ak
S
Y ERY r 2 X TR R S R
($H:FE RAPFR 2 16 RSP 4 ) P E A S LMK
Bengft (L RApk) Tprsz e

20(2x) +13(5y13) = 21(5x) (1)
(1) LA Flex - ~- X3 42 R4 fEid o

Sk FLABFEBHEEF D fre ugihz £357
I 3 fodpss TIT 5 fRIPLELT G 2 oo

G % A offex LA AABD ha i 0 B 2 F
e deen 3edek i 5 M2 AR R A - B AT

fEE7 e I )
e jentie AT R anz £357 > = iEF Rl
BV "}3 Fasg? EYage@hkiE: %’Ziﬁ_'fr%

N
¥

7% 7 :_O?J?*—_Ekmfa%fb’}\.lfa”ﬁ

BRYBEMNETLH



a b ¢

rEERE ——=——=——= ()
sinA sinB sinC

iz e gP=b"+ ¢ - 2bccos A 3)

FEReFEBo R QI B) FEX wIE 3 P

AABD - (3) IJJ«I B L fRAR R iE R > 5 AABD
B 132 e Sy FRAvggH Y - B 45 W
Bt (3) ki R Adrdox G AR BRI T R o

FHEFTFndk o LY B AABD o L3-8 AABD ¢ w%
- 84 P24?2B?D?4cimiE B ? Ainz £35¢ H A
g3 RS PTREAPSIE Y - & hE -
¥a fd = APRESHE B e T odok oo
W RANECE Ry R AABD ¢ i o

g_:p P fr® 3> AABC £ & ¢ &win= #:13-209- 21 -
gt A gt 3) kfg AABC ez £ 4 4B »
C-

e § iz 84X BWAABD = & & 4 B D v B
‘P#'ﬁ—ﬁﬂ Bz 4750 e Cfck DApE -
5Nl AApE | Te=d (Rl 4)-

—O—#+_A =48 H



Fpt o B3 Tk fe, RS d=co fEx o

FROAPAERELFIREDE B OV G222 0 B 5
Fitwm L B AR efE s B p o RSN A o 0T
=B ERPE x e 3o

~ e

fRiE 1 e I
(20)(2x) +(13)(5:13) = (21)(5x)
65X = 65413

x=+/13

BRYBEMNETLH




22 2 ApaE o5

4B 4 ch AABC ¥ >
132=207+21% - 2(20)(21) cos ¢

I 169 =400 + 441 - 840 cos ¢
I 840 cos ¢ =672
5cosc=4 )

& AABD ® > 13%=(2x)* + (5x)* - 2(2x)(5x) cos d
o 169 = 4x* +25x* - 20x” cos d
o 20x* cos d =29 x* - 169 )

g3 5 AR Gl A Aple 0 A1 c=d

e cosc=cosd

(1) x 20x° - (2) x 5 18 80x” = 145x” - 845

Sl 65 x* = 845
¥ =13
SV x=++13

SENIES ¥ EINE RSN

Bk 30 1% Apaz RILY - f2

13°+21°-20* 5
2(13)(21) 13

H#AABC ¥ s cosZBAC =

“O—%+_H FE 508



/BDC=/BAC (I 5 )} hF]1 % &)
&ABCD ¥ >

202 = (5x)% +(5v13)° - 2(5%) (513 ) cos /BDC
400 = 25x° +325-5013 (%)x

J13x% —10x 313 =0

(x—13)(V13x+3)=0

x=\I3 # —% (#4)

Bl 1% &

BRYBEMNETLH



e N

\\\?{Ir

fev

& o

T Ak B B AR & etk R AR AL

TR RIS A BRINRT T 8T HERDE
Bxz o Hi r‘v’ﬂé;’fsrz?&l 457 0 B & Feendkid o
EROBSY G - BRI E 2N HAk T
TE - S FA o= )~ w FARAG Advdcx o R

L_‘Qib 5. xng_ o

FHATERx BB b o §1 e g iR

%—\‘j\\lx’l LAI]\/}mE Q“So

Ik 4 FEEBPGZEP ORI e $ %
H_ABCE > Rl i Vs oyt £ Rfead 4 M7 £.1
Exofi*a e f LR DR frEs FHLRLR
L AFT WPEE 2 LTV R0 4R

W)+ @@ =(x)(x) (1)

Yk FLABFELFBG I - BRF 2 fre i@

1. Z‘f’v‘:l mg1 I];IJ\ ﬁ_'fr;}i\ ‘:‘&‘47?7%"&?_?5-”{?
B9z &0 ek R &

2. AP apinz AP A fr eIl

JRAPLELI{ G A oo

—O—#+_A oo E



1. *4v#icx B & AABC (& AABE ~ & ACDE) (Bl
6) 2 ABCE (2 AACE) (Bl 7) > AABC = ik i§ » 4
E 1~1-x>m ABCE en=z iF#fra wf 1 vx x- 1
T 4%hE - p & =(5-2)x180°+5=108°" @ % &
R E A HPRRE M AN 0 e B AR 6 R

7% o

W 6 W 7

B 1T 2 &) 6nD 5% RUL R ARG RIL 0 JOLET
PE e o bl BE6 Y A BT I R rdiE T
5 A

x 1 2)

sin108° sin36°

e x? =2 —2c0s108° (3)

A7 OARRY D5 RIRfoais 2T 5 S

x 1 )

sin72° sin36°

BRYBEMNETLH



I x2 =1+ X% - 2XC0s 72° (5)

- 5 B4 4G M b S RN Bk T o
moF R E W T2 Hicdk iE sin 36° cos 108° & cos 72° &
geweng 4 W wr s Fa g e gl 3w
T rdpiz TIL R F £ PR R g R
Pz B ERAEOLBNLSE S I a5

2. Awfcx NIMAAABC e AC> B fi 1o
%L%‘imﬁi 6 B 8¢ T d o 2 H 36% K

2 AC K (B 9) ek AK=1 - A% d = &334
uz']“zi?f’#&? 3 0B A Frlicx foro

4 B 9o AKBC 5 %"= &35 9110 >

KC=1
Frrl s x=1+1¢ (6)
M BT » AABC~AAKB o 11 »

AC : AB=AB : AK

x 1
R Az .
1t (7
d O) e ()2 > APEITF x5 A 7
X 1
AL g
1 x-1 (8)




— M5
fak 1y g m

d 34 0) x+1=x
e X2 —x—1=0

_1+41+4
2

X

1+\/§
2
B m B E B P ET I RS R AR SN &

e o

Flx A o 91l x=

f2iE 2l jpinz &35

4@ Xt

BRYBEMNETLH



T xPox-1=0 , BE@fRE Lk o

Bl= P %N sin’o+cos’a =1, 0°<a<90° ™

KET 547 51 BB E AR R ot R R AT

7 ﬁ;{gﬁ o BBW NE X ENE T g
FEENZ S A BAAFEEsina ¥ sina 2 cos o &7
cos o Rk fFerfr > @ *éq%'v“u—fg - AR BCE 1

* A

LAl BB § thiril B4 hs § R
%\‘7\\1){4 _‘1— ]"}m—ﬁ Q"So

Ik Fd e FEFEBRPEE TR LFIPEE- B
A0 ® v - HEE A sin o @ - i A
cosa’}‘fvfﬁ’ﬁ*ﬂ-i%‘%{ﬁ?%)i*fiil ¥ e oo @10 o
ABCD { - B eI e 8 * e A1 -
ACHeBD #.% & j5 > #t0 » ABCD & - £ » A5k H ¢
- % BAC % a.»°

bk FLAFFEBGLRE T U hizin- koo
m;%‘d‘ ¢ Ep i S sinzoc + cosza =150°< qa <90°

“O—%+_H %56 B



HTRR o
TR IENT Y £

ABCD 5 - FIP & 2235 » @ ACHv BD 355 % Fleni j& o
K AC=BD=1% /BAC=a
Rl ZACD = ZBAC (45 & » AB// DC)
BC=A4Csin a
=sin a
12> AD=sina 2 AB=CD=cos a °
U # 3% I

(4AD) (BC) + (4B) (CD) = (4AC) (BD)
sin’o + cos’a = 1

B

S AR S G L

BRYBEMNETLH



24 TR

AR HAEF Bk E (1999)0 (7 FpmHE - B s - ¢
—I¢ I ) BB, o

ABHAATFREREE A BT FE TP R (2007) (HE &7
EVAE - \F 52 =hsl (Prida))e 4k
FCRrdr G PRIRF o




2
g‘. s

@

FEg (92590168 &) Lk - mF L E 2
FrorREfo R K Fo AN g Py # M A 0x
T NRIEE AR EAER TR EMRRBREA 2L KA B
MERAFESHIIL T ST UT Q'JI% DEREAP o Bk 7 W
s (1) - FPREIL - (HFBHF24E5) 18 -7 &
PR - g

e hh

http://www.math.sinica.edu.tw/math _media/d241/24105.pdf

AR EE RS I T SAREE A AR
rfelp $0HERE R LA - (B PAE RRG ZF R
R R 2 2007, F 85)

Wi aAd 0 2 EhTTL R AR KB % Uﬂ ° U i
Iy H A2 %”— e @0 gk ffofe®
E A ﬁmw—* Rl Y @A - e 4&;» ?
FHIT UG AP BH RN de B0 2 o B DT
Sl i ﬁsﬁ PEY - B AT § 5 B
2 f‘u_“e’_qfr Venih EIRaRER 2 E T 44 T A anfent o
http://zh.wikipedia.org/wiki/%E6%89%98%ES5%8B%92%E5%
AF%86%E5%AE%9A%E7%90%86

JF»
‘\t\‘a\‘a%@z

BRYBEMNETLH



(D
¥ %3 Polya, G. (1990). How to Solve it: A New Aspect of
Mathematical Method (2™ ed.). London, England: Penguin.

(I11)
¥] sin36° =sin(90°—54°) =cos54° » 2% 0 =18° s=sin0 >
Afd  sin20=co0s30

R T RS
sin2A = 2sin Acos A{r cos3A = 4cos® A—3cos A

" 2sin0cos0 = 4cos® 0 —3cos0
= 250030 = cos0(4cos? 0—3)
e cosO=0 & 23:(4—452)—3 ( Flcos?0=1-5°)
& 9=90° & 4s®+25-1=0

24 14+
o 6-00° & s— 2_J4+16: 1+./5

2x4 4

Bie® 0=18°2£090° > fr s=sinl8° 5 & » #f14 > S= _12\/5

Fp oo sinl8° =

~1+5
4

BRI ARz A S dkh G APV EINT RS

c0s18° = \/1—sin?18°
=%«h0+2¢§

“O—%+_H F 608



sin236° = (25in18°c0518°)°

35
sin36° = L \/N—TJE

4
€0S36° =c0s2x18°
—1-2sin%18°

1+\/§

4

av)
RAPAT b= TEAILE  REY 22 A2 (2) 1 (5)

X 1

1 o == o (2)
sin108° sin36
x? =2 —2c0s108° 3)
X 1
1 o = o (4)
sin72° sin36
X? =1+ X° — 2XC0S 72° (5)
fedze (D) ez & Sofics %348 x o A HP x= V541

2

AR TONOIOEN-ERS S TORE:

BRYBEMNETLH




UEvIRIIR YRR Sl el SR e

F] sin108°=sin72° » 3 42 (2) fr (4) F 1§ > HTrud EZ-
fg_ y F\ frﬂ—ﬁ
sin72°
X ==
sin36°
_2sin36°c0s36°
sin36°
=2c0s836°
__1+\ﬁ§

2

d > 47 (5)
1
X =
2C0s72°
B 1
2sin18°
4

2(-1++5)
__4(-1-45)
- 2(-1++5)(-1-5)
4(-1-45)

- 2(1-5)

__14—\ﬁ§

2

Rt g™ A2 (3)

—O—#+_A Ry a=]



x% =2 -2c0s108°
=2+4+2c0s72°
=2+42sin18°

~1+5

4

=2+2x

_3+«/§

2

% x=a+bV5 > a b i3 mix (6)

FRB X2 =(a2+5b2)+2ab\/§

3

% a?+5b? = > )
1
fe 2ab== ®)
2
1
4 (8): b=—
®) 4a
%—b:jLiix(ﬂ’ a2+—55:§
4a 16a° 2

w0125 16a%—24a2+5=0
T (4t-5)(4t-1)=0 > & % t=a’

Fioa b A Rl i al=t=

BRYBEMNETLH



11 1 1
L:Li_'r'( ’ » b ==, = £\ B b ==, =
(a,b) (2 2)E (a,b)=( 5 2)

v 1 1
k3 X & T ':"—i—'l",( ' (a, b =(=, —
7] I (a,b)=( ) )

Sl d (6) 0 x=s4 5105
2 2 2

\D)

FTHREBRIILHEP D Pz AEE
Blde D P = 445 & 238 sin(o+B)=sinocosP+cosasinf

X ABCD 4 - Mp 2w 35,89 AC L 2 /o> @ ZLBAC =0
5 /DAC=P > 0<a, p<90° -

3k AC=1>R] AB=cosa’>BC=sinoa’>CD=sinf3 %
AD =cos 3 °

S L S
(BD)(AC) = (AB)(CD) + (BC)(AD)

“O—%+_H F 648



BD =cos asin 3+ sin a cos 3 (D)

%AABD ® > Rk iE o5
BD  AD
sin(o+pB)  sin ZABD
B cosf3
~ sin(90°- ~DBC)
B cosf3
~sin(90°- ZDAC)
_ cosB
~sin(90°—p)
_ cosPB
cosp
=1

(F 3 250 % &)

BD =sin(a+p) ()

g (1)f=(2) > ¥ # sin(a+PB)=cosasinB-+sina.cosP

FET AR SRIZER { § iz d4F & 250 o

L5 B 2P e 00&P = 4 3805 v 24 KA
Tz hdIEao N PR3t o (HMPE S e ¥ ) 7

#p o et Chttp://math.ntnu.edu.tw/~horng/letter/hpmletter.htm o

BRYBEMNETLH



1
balN
=

“O—%+_H 66 B



5. Geometric Construction of a
Regular Pentagon — From the Works of
Euclid and Richmond
CHENG Sze-man

Ever since the Hong Kong Curriculum Development Council
(CDC) introduced the topic “Construct some special regular
polygons using straight edges and compasses” in junior
secondary schools (CDC, 1999, p. 22), textbooks illustrated this
topic by giving the construction of regular hexagons and regular
octagons as examples. Students knew how to construct
triangles, squares, and then hexagons and octagons. Did anyone
ever wonder why they skipped the construction of regular
pentagon? Is pentagon not special enough? Or the construction

of it was far beyond the reach of students?

The aim of this article is to delve into the construction of a
regular pentagon through searching the works of Euclid and
H.W. Richmond (as cited in Coxeter, 1969) and on the basis of
their works, introducing ‘“simple” procedures for such a

construction.

To begin with the construction, we can start off by considering
some simple properties of regular hexagons and regular octagons
and see whether there is a similar feature in regular pentagons.
Of course, all these regular polygons have equal sides and equal

angles, meanwhile, for the regular hexagon and octagon, we can
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regard them as composing six and eight congruent equilateral
and isosceles triangles respectively, and their vertical angles are
respectively of size 60° and 45°. These are special angles as far
as the studies of Geometry and Trigonometry are concerned.
How about a regular pentagon? The vertical angle is 72° which
is not a special angle, so using special angles in construction
seems not feasible this time.

It seems that we are stuck here as there is no direct construction
of an isosceles triangle with a vertical angle 72° as far as Euclid’s
Elements is concerned. But it is not totally impossible to
accomplish the task. Reading the Elements™ again and we find
that there is a way to construct an isosceles triangle such that the
size of each base angle is twice that of the other angle (i.e. a
36°-72°-72° triangle), which is Proposition 10 in Book 4 of
Euclid’s Elements. On the basis of this finding, we will first try
to construct an isosceles triangle with a vertical angle of 36° to
obtain a regular decagon, and hence a pentagon. Let us call it
36°-method. Next, we use Richmond’s method to construct a
72° angle at the centre of a circle to obtain directly a pentagon
and call it 72°-method.

The Construction of a Regular Decagon (36°-method based
on Euclid)

Though Euclid gave a construction method, it was far too

complicated. The following construction is based on Euclid and

“O—%+_H FE 688




further elaborated by George E. Martin in his Geometric
Constructions.

Use Ayy todenote a circle centre at 4 and radius XY .

1. Draw acircle A,g of any radius AB .

2. Draw aperpendicular line to 4B through 4 and let the line
pass through the circle at a point C'.
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3. Mark the midpoint of AC and label itas D .

C

4. Construct a circle Dpg so that it will pass through the line
CA produced at E.

“O—%+_H (=



5. Construct a circle Ayg so that it passes through the line
AB atapoint F.

6. Construct a circle Bap so that it will intersect the circle

Asg atapoint G .
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7. Join AG; and BG; .

8. The triangle is completed.

The ZBAG,; atcentre A of the circle can be shown to be 36°
(Please refer to the Notes in the previous article " #c & g -
H R —FERFE PR TILE E KT ) and a regular decagon
BG,G,G; ... Gy can be obtained by marking off on the
circumference GGy, G1Gs, ..., GoB equal to the length BG; .
Joining the alternate vertices completes the pentagon.

The Construction of a Peatagon (72°-method based on
Richmond)

The prceding method demonstrates a way to construct a
particular type of isosceles triangle. However, it still involves
too many steps and it may not be easy to understand. Attempts
have been made to find other construction methods to do the

same task but requiring fewer number of steps. In particular, we
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wish to create a construction method which can give directly an
isosceles triangle with a vertical angle of 72°. Putting it another
way, we demand a more direct method of constructing a regular

pentagon in a circle.

After studying some traditional Geometry textbooks, the
following construction written by Ptolemy and later by
Richmond in 1893 (cited by Coxeter, 1969) was found.

To inscribe a regular pentagon PyP;P,P;P, in a circle with
centre O : draw the radius OB perpendicular to OP ; join
Py to D, the midpoint of OB ; bisect the angle ODP, to
obtain N; on OP,; and draw N;P; perpendicularto OP,
to obtain P; on the circle. Then PyP; is a side of the

desired pentagon.

B p,

D-

0 N Po

The pentagon can then be completed by using a pair of

compasses to mark off the other four sides.

From the foregoing paragraphs, one can develop a construction
procedure in details. This is left as an exercise. What we are

going to do next is to prove the assertion that such a construction
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will produce a vertical angle of 72°.
Proof

Let OFy=0B=2. Then OD=1 and by Pythagoras’ Theorem

DR, =/5.

In AODR,, DN, is the angle bisector. We can show that
ON oD
1 _x= (1)
N,y DR,

Next, let X=0N;. Then N;R=2-X.

By (1), we have,

x 1
2-x 5
\EXZZ—X
(«/§+1)x:2
‘= 2
\/§+1
2 -1
NN
_\5-1
2

Now consider AON,P;.
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Since ZON;P, =90°, if we let 6 = ZN,OR,, then

which is indeed the cosine value of 72°. Therefore 0=72°.
(Again, please refer to the Notes in the previous article " #c %
gtk - B — B R eI E: 3 gt ). Consequently,

the line PyP; is the side of a regular pentagon.
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Notes

)

For example, one can refer to The Thirteen Books of Euclid's
Elements (2nd ed., Vols. 1-13), New York: Dover, written in 1925
by Sir Thomas L. Heath.
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1.

Fa,b% ccnTimE i 120 %2 2a+1,2b+2,2¢+3

2 2T iaiE i P L PeiE o

If the average of a, b and c is 12,and the average of
2a+ 1,2b+ 2, 2¢ +3 and 2 is P, find the value of P.

2% 20112011=aP® +bP* +cP® +dP? +eP+f » 2 ¢ 4,
b,c,d,e? fia¥#2 0<Za,b,c,d,e,f<P-%
Q=a+b+c+d+e+f » R Qg o

Let 20112011 =aP> +bP* +cP® +dP? +eP + f , where a,

b, ¢, d, e and f are integers and 0 < a, b, ¢, d, e, f < P. If
Q=a+b+c+d+e+ f, find the value of Q.

£ R 5 804+ 710Q 4 61000 1 510000 iy i+ g s R R ehr
B °

If R 1s the unit digit of the value of

8Q 4+ 719Q 1 6100Q  51000Q ' fi14 the value of R.

FSHEXERBAFSF kP > KSniE o
If S is the number of ways to arrange R people in a circle,
find the value of S.
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1.

X+ y=P,,,,V1ﬁ§ Y P i
% 5 » R Penig e
3x+5y =13 Tl

If the solution of the system of equations
X+ y=P
3x+95y =13

F ﬁi_.‘sf_{
are positive integers, find the value of P.

Ex+y=P, x*+y*=Q 2 x3+y3=P? s £ QhiE -
If x+y=P,x2+y2=Q and x3+y3:P2,ﬁndthevalue

of Q.

Fa%biipd iy a®-aQ+R=0x
b2-bQ+R=0 > £ R ehig -

If @ and b are distinct prime numbers and a2—aQ+R=O
and b’ —bQ+R =0, find the value of R.

=8>0%
1 1 1 1
S(S-1) (S+1)S (S+20)(S +19) R
S ehig o
If $>0and
! ! L 1—£,ﬁnd

+ +...+ =
S(S-1) (S+1)S (5+20)(S+19) R
the value of §'.
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BAER (=)
L #Pi- Fdr a2 x°+2(P+Dx+P?-P-14=0
R G B R P B oo
If P is a prime number and the roots of the equation
x2 +2(P+1)x+ P?—P—14 =0are integers, find the
least value of P.

2. e arxliax+b i 2x3+5x% +24x+11%
XCHPX—22h2FfN o £ Q=a+b> K QhiE o
Given that x2

2x3 +5x2 +24x+11and X°+Px—22. IfQ=a+b,
find the value of Q.

+ax+b is a common factor of

3. £ R:i-1K#K* RP+4R%+(Q-93)R+14Q+10
- F#o KRRDE -
If R is a positive integer and
R®+4R? + (Q—93)R+14Q+10 is a prime number, find
the value of R.

4. tB- ¢ »AP~AB~PB~PD~AC% BC % 3§
Z D% AB Y ¢h- 8o 3 ABihE B L AD thE B ih

PB
R > /~ADP=_/ACBZ% S=
PD

In Figure 1, AP, AB, PB, PD, AC and BC are line segments
and D is a point on AB. If the length of 4B is R times that of

PB
AD, /ADP = ZACB and S = D find the value of S.
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1.

¥ b Sy =sinX++/3C0SX © % a b y kot @ o
Faeid o
Consider the function y=sin X+«/§ cosx. Let a be the

maximum value of y. Find the value of a.

Fbz yikE|p-yl=b+y-az |p+yl=b+a -
Febenig o

Find the value of b if b and y satisfy p—y|=b+y-a
and |b+y|=b+a.

2010 2011
=b

Ex yE oz i E e Fx-y +lz-x

—

v @ 2 e=|x—y|+|y—z|+lz—x » FcgiE o

Let x, y and z be positive integers. If

|X _ y|2010 2011

+lz—x"""=b andc=|x—y|+|y-z|+lz—xl,
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find the value of c¢.

LB-"* > ODC%—-=4250¢ v FH, AB,AC 3 AD
AMERE ABE FHAp R G E AC, BD

2 FH4p > E>» GE=1,EH=c % FH//BC - &
d=EF > $d&iE -

In Figure 1, let ODC be a triangle. Given that FH, AB, AC
and BD are line segments such that AB intersects FH at G,
AC, BD and FH intersectat £, GE=1, EH = c and FH//BC.

If d = EF, find the value of d.

D
F
G H
@) B C
¥ -
Figure 1

B e (- )

. &F-+¢ BC:HRaZE L A5 ch- 8 AB -
AC 2 AD S %f.>m® AD %% BC-% BD=1"
DC=43% AD=aq > % q i o
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In Figure 1, BC is the diameter of the circle, 4 is a point on
the circle, AB and AC are line segments and 4D is a line
segment perpendicular to BC. If BD =1, DC=4 and AD =

a, find the value of a.

a
BI— 1D 4 c
¥ -
Figure 1
,, 1 sy e
—{;bzl——l » b g o
1—
-1
1
2
If b =1—;1 , find the value of b.
1- =
-1
1
2

3. EX~Yy* ziFHo xyz#0 - 2xy=3yz=5xz >
_ X+3y-3z
 X+3y—62

;C o(-‘J"'\CE'j/’JI/Ey:o
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If x, y and z are real numbers, Xyz #0, 2xy =3yz =5xz,
X+3y—3z

, find the value of c.
X+3y -6z

and C=

4, Fx s - EEH ilogl(2x+1)<logl(x 1) » & x ek

o

/\‘
=

If x is an integer satisfying log, (2x+1) < log, (x—1), find
4 2

the maximum value of x.

BEgsEp (Z)
. LRBl-¢,3@BRL42% S5HEHE ST ki
0° o HoF i 4 -
In Figure 1, two rectangles with widths 4 and 5 units cross
each other at 30°. Find the area of the overlapped region.

¥ -
Figure 1

2. %1 3] 100 i%fB’»rﬁ B(FFER) E o~ 100 -
BPe iR Y
From 1 to 100, take a pair of numbers (repetitions allowed)
so that their sum is greater than 100. How many ways are

there to pick such pairs?
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3.

EB- YRl BHEwE O2 XS re =2 47
ACDEFI4p 2> B~C~D 3 E8c RE AE h& B &
FlenX jiip ke o & LDAC=20°% /DOC=x° > Fx
& o

In Figure 2, there is a circle with centre O and radius r.
Triangle ACD intersects the circle at B, C, D and E. Line
segment AE has the same length as the radius. If
/DAC =20°and ~#DOC = x°, find the value of x.

D
Q° x°
A B o) C
Figure 2

cn1,2,8 0,165 0

X Yy z X y z
p=X Y 2, g piip e

y z X
Given that 1+g+§:Oand 1—§—§:0. If

X Yy z X y z

P:£+X+E,ﬁndthevalue of P.

y z X
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1.

¥ai- Kz a®+100a i - Flo fadbot B o
If a is an integer and a®+100a isa prime number, find the
maximum value of a.

*a~bi ciFHeor 1 i xP+ax+2=0:f22 g4
b i X2+5x+c=0:142 » fa+b+chi o

Let a, b and ¢ be real numbers. If 1 is a root of

X2+ax+2=0,andaandbareroots of X2+5X+C=0,

find the value of a+b+c.

Wxk y s FHT x<ye Fx+y=1%

\F\F—"f\y X EiE o

Let x and y be positive real number withx <y. If

x/_+\/_ land \/:+\/y —, find the value of y — X.

Pz 1,2, 1023 23 PliPzév B L%

ﬁ'{é’f”%fg ?P] S szl ﬁi T\ J B
2

Split the numbers 1, 2, 3, --- , 10 into two groups and
letP;be the product of the first group and P, the product of
the second group. If P; is a multiple of P, , find the

. P
minimum value of - .
2
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1.

F P= 2«72007 -2009-2011-2013+10-2010-2010—-9—-4000 >
If P= 2\72007 -2009-2011-2013+10-2010-2010-9 —4000,
find the value of P.

EOX% +nX+1% 4y2+12y+m 2T 32 n>0>
n
f—ehig o
m
If 9x%>+nx+1 and 4y2+12y+m are squares with

n
n > 0, find the value of E

47(4 n
2 + NP P w nAk 15 g gk
ez S(M MJ Wl w e nak 150
ﬁi’:]"\rmlg‘o

5\47 141
remainder of »n divided by15, find the value of 7.

Let n and ﬂ(i+ij be positive integers. If 7 is the

LB- ¥ ABCD 52— £ 3252 E% FAawul iR AD

2 DC}engho 8. G 5 RE AF %2 BEh2 %0 B H &

MEAF 2 CEen2 8> B ] 5 RE BF %2 CE % -

% AGE > DEHF % CIF hg fg~ % 5 2°>3 2 15 £%&
¢ %> BGHI inw # o

In figure 1, ABCD is a rectangle, and E and F are points on

AD and DC respectively. Also, G is the intersection of AF
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and BE, H is the intersection of AF and CE, and | is the
intersection of BF and CE. If the areas of AGE, DEHF and
CIF are 2, 3 and 1 respectively, find the area of the gray

region BGHI.

D 3 A

H
E
I
C B
m_
Figure 1
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8. The Fifteenth Mathematics Camp 2010/11

Apart from the 28" Hong Kong Mathematics Olympiad, the
Mathematics Education Section (MES) of the Education Bureau
and the Hong Kong Mathematics Olympiad Organising
Committee also co-organised the 15" Mathematics Camp. The
main objective of the Camp is to provide post-competition

training on mathematics problem solving skills.
Activities

The Camp was conducted on 14 May 2011(Saturday) from
9:00 a.m.to 4:00 p.m. at the Hong Kong Baptist Assembly, Ping
Che Road, Fanling, New Territories.

One hundred and seventy eight students from 32 secondary
schools (Appendix A), 32 teachers, 20 student helpers
(Appendix B) and members of MES and the Organising

Committee members (Appendix C) participated in the activity.
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In the morning, there were two talks: one for students and the
other one for teachers, respectively given by: Mr LAU
Chung-kei of Sheung Shui Government Secondary School
presented a talk to students on “A Random Talk in Mathematics
and Mathematicians” and Mr TAM Chi-leung of True Light
Middle School of Hong Kong presented a talk to teachers on

“Geometric Construction”.

In the afternoon, there was a Mathematics Trail competition for
all participating schools. Students were asked to solve six
prescribed problems within two hours. Each problem carries the
same marks. The top eight schools with the highest scores and
the shortest time spent to solve these problems would be
awarded different classes prizes - the top two the First Class
prize, the next two the Second Class prize, and the remaining

four the Third Class prize.

The Prize Winners

First Class Prize

1. TWGH Lo Kon Ting Memorial College

2. Queen Elizabeth School

Second Class Prize

1. HKMA David Li Kwok Po College
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2. St Francis Xavier’s School, Tsuen Wan

Third Class Prize
1. Carmel Bunnan Tong Memorial Secondary School
2. NTHYK Yuen Long District Secondary School
3. Tuen Mun Catholic Secondary School

4. Sha Tin Methodist College

Acknowledgement

The Organising Committee would like to take this opportunity to
thank Mr LAU Chung-kei and Mr TAM Chi-leung for their talks
to students and teachers. Thanks are also dedicated to the three
schools for sending their student helpers to assist in the running

of the said activities in the Camp.
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Appendix A

The Fifteenth Mathematics Camp —
Participating Schools

School Name FREH
1. SKH Li Fook Hing Secondary LN R ts) P
School
2. | Kwun Tong Government BETE
Secondary School

3. Sacred Heart Canossian College | £ 4% <« 3 2

4. TWGH Lui Yun Choy Memorial | & &= f ZiBpd %k 4 ¢
College =

5. C&MA Sun Kei Secondary AEREZEEEAYF
School

6. HKMA David Li Kwok Po AEERLEERE IR
College A

7. Queen Elizabeth School EA e g

8. Tseung Kwan O Government A RE P8
Secondary School

9. TWGHSs S.C. Gaw Memorial NEZRIE e AV
College 5

10. | Carmel Divine Grace Yo e 8
Foundation Secondary School

11. | Homantin Government mewpze
Secondary School

12. | Ma On Shan St. Joseph’s B LENE?E
Secondary School

—O—#+_A 14 H



School Name

13. | Yan Chai Hospital Wong Wha
San Secondary School

14. | CNEC Lee | Yao Memorial PEBEEIT AL
Secondary School B

15. | Ho Yu College and Primary L Faippe P FF
School (Sponsored By Sik Sik | + o g
Yuen)

16. | Nam Wah Catholic Secondary Tika EVE
School

17. | Ho Fung College (Sponsored By | ¥ i ¥ # (& ¢ B 7%
Sik Sik Yuen)

18. | SKH Li Ping Secondary School | ¥ 2> ¢ % 5@ &

19. | Methodist Lee Wai Lee College | i i & %0 ¢ 3 &

e F

20. | Tuen Mun Catholic Secondary | & ® < 31 # ¢ #
School

21. | St Francis Xavier’s School, N b L 4
Tsuen Wan

22. | Queen Elizabeth School Old Efliae FE4 £0
Student’s Association ®
Secondary School

23. | YMCA of Hong Kong Christian | & & % 3 %
College

24. | Law Ting Pong Secondary B g
School

25. | Baptist Lui Ming Choi EEEEMAYHE
Secondary School

26. | International Christian Quality | BI*Z A F B F 5 #¢

Music Secondary and Primary
School

£ R
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School Name FREH

27. | POH 80" Anniversary Tang 2§ %5 P~ L iF ERE
Ying Hei College R 4

28. | Sha Tin Methodist College Ve R Ry §

29. | Sheung Shui Government tokEp e B
Secondary School

30. | Carmel Bunnan Tong Memorial | &% 2 ¥ = & &7 &
Secondary School

31. | TWGH Lo Kon Ting Memorial | € &= Fujp izt & ¢
College =

32. | NTHYK Yuen Long District FTRRRAE AP R F
Secondary School
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Appendix B

The Fifteenth Mathematics Camp —
Student Helpers

The 20 Student Helpers are from the following three schools:

® HHCKLA Buddhist Ching Kok Secondary School
®  Sheung Shui Government Secondary School and

® Tseung Kwan O Government Secondary School
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Appendix C

The Fifteenth Mathematics Camp —

Members of the Mathematics Education Section

and of the Organising Committee Present

Name

Organisation

Mr NG Siu-kai

Mathematics Education Section

Mr WAI Kwok-keung

Mathematics Education Section

Mr CHAN Sau-tang

Mathematics Education Section

Mr CHAN Siu-chuen, Vincent

Mathematics Education Section

Mr CHENG Sze-man, Robert

Mathematics Education Section

Ms HO Yee-hung

Mathematics Education Section

Ms WEI Mi-yine, Lavonne

Mathematics Education Section

Mr CHAN Choi-hop

Mathematics Education Section

Mr KWAN Cheuk-kuen,

Anderson

Mathematics Education Section

—O—#+_A
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Name

Organisation

Mr POON Chin-hung

Mathematics Education Section

Mr TAM Chi-leung

Mathematics Education Section

Mr WAN Kwong-chi

Sha Tin Methodist College

Mr CHANG Kwok-kei

Buddhist Sin Tak College

Mr HOI Wai-leung

Hoi Ping Chamber of Commerce

Secondary School

Mrs HO TANG Wai-ling

Queen Elizabeth School

Ms LAU Mei-ki

Sheung  Shui  Government

Secondary School

Mr LEE Kwok-kit

King’s College

Mr MA Siu-kuen

Tseung Kwan O Government

Secondary School

Ms POON Suet-fan

Tuen Mun Catholic Secondary
School

Ms WALI Chi-lai

Buddhist Ching Kok Secondary
School

Ms WONG Mo-Kuen Felicia

San Wui Commercial Society
Chan Pak Sha School
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9. Mathematics Project Competition and
Mathematics Book Report Competition for
Secondary Schools (2010/11)

Project learning and book reading are two key tasks advocated in
the curriculum reform. It is a powerful learning and teaching
strategy to promote self-directed and self-regulated learning as
well as self-reflection within and across Key Learning Areas. It
provides an alternative learning experience, which allows

students to have more space for learning.

In this regard, the Mathematics Education Section initiated the
Mathematics Project competition (MPC) for Secondary Schools
since 2001. Apart from the usual Mathematics Project, Book
Reading was included as another item in the competition from
2007 onwards. These competitions aim at promoting the interest
of students in learning mathematics and developing students’

generic skills through project learning and book reading.

There were 87 projects submitted from 45 schools for MPC this
year whereas 173 book reports from 67 schools were submitted
for Mathematics Book Report Competition (MBRC).

The Prize-giving Ceremony of Mathematics Project and
Mathematics Book Report Competition for Secondary Schools
(2010/11) cum Exhibition of the Winning Entries was held on 4
July 2011 (Monday) from 2:00 p.m. to 5:00 p.m. at Chiang Chen
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Theater LT-J, Hong Kong University of Science & Technology,
Clear Water Bay, Kowloon, Hong Kong. 198 students from 42
schools, 49 teachers and 31 members of the Mathematics
Education Section and the Organising Committee members of
MPC and MBRC participated in the Ceremony. The trophies
were presented to the winners in the Ceremony. The winners of
the MPC presented their projects and shared their experiences in
learning through projects with the audience. Members from the
adjudication panel gave a brief account of the entries. The
winning entries of the MPC and MBRC were also exhibited at
the venue of the Ceremony.

The next page shows the results of (a) MPC and (b) MBRC.
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(a) Results of Mathematics Project Competition for

Secondary Schools (2010/11)

Result Team Title of Project
. Pui Ching Middle Further Exploration of
Champion '
School Marion Walter’s Theorem
Ist-runner SKH Li Ping § e
up Secondary School
2nd-runner | STFA Tam Pak Yu » ,
Rie LR R
up College
Award for Best Presentation
Team Title of Project
Tsung Tsin College SHip Al 3L

Teams of Outstanding Performance and Their Winning Projects

( Not arranged in order of merit )

Title of Project School (In alphabetic order)
Z AN 2 3 Hong Kong True Light College
Fill and Spill to
. St Paul’s Secondary School
get your Will!
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Title of Project

School (In alphabetic order)

A Stewards Pooi Kei College
19=37?! Tsuen Wan Government Secondary
The Boss of Election School
SHip Al 3L Tsung Tsin College
Tell Me Where You Go
Valtorta College

i ,?Q)’Kf% % ? v)’fif%_i V4

wxp T

Wong Shiu Chi Secondary School

Who is the master of polygon

constructions?

Wong Shiu Chi Secondary School

Teams of Good Performance and Their Winning Projects

( Not arranged in order of merit )

Title of Project

School (In alphabetic order)

IS ESE EE X

Buddhist Hung Sean Chau

Memorial College

FiGkR A 3§ A

Christian Alliance S C Chan

Memorial College

—O—#+_A

F1148




Title of Project

School (In alphabetic order)

Christian Alliance S C Chan

"L R AR
* / Memorial College
- & Christian Alliance S C Chan
= # .
Memorial College
Tacti Christian Alliance S C Chan
e Memorial College
Ny CNEC Lau W;ntg1 Szing Secondary
choo

§ B s R A TN

—f 3

CNEC Lau Wing Sang Secondary
School

BB IR R — 45 0 B

R AT B

Delia Memorial School (Hip Wo)

grotkcne 7 4] 8 R
The Hungry Hungarian

Diocesan Girls' School

AR

Elegantia College
(Sponsored By Education

Convergence)

)
s
S

Elegantia College
(Sponsored By Education

Convergence)

B B AR

Elegantia College
(Sponsored By Education

Convergence)
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Title of Project

School (In alphabetic order)

£ B2 %k

HKSYC & IA Wong Tai Shan

Memorial College

HKSYC & IA Wong Tai Shan

% e A '
Memorial College
e Kiangsu-Chekiang College (Shatin)
Ling Liang Church M H Lau
ERCRS e & -ne
Secondary School
BE 8 s e
BEHLE B AR RS o PLK C W Chu College
SEEaE Y
Beginning From n-Alliance Pui Kiu College
BE THE LEGEND Queen Elizabeth School
AR B R STFA Tam Pak Yu College
2 ARDES 2 EARD STFA Tam Pak Yu College
BB enz < TR STFA Yung Yau College
“O—#+ZA %1168




Title of Project

School (In alphabetic order)

& 4 T2
&0 Fo

STFA Yung Yau College

B
B

APt R E

STFA Yung Yau College

RN

PR R

The Methodist Lee Wai Lee College

oy on g gD &
i EES LB EE=S &9

The Methodist Lee Wai Lee College

pizza pi

The Methodist Lee Wai Lee College

(2% chigcip

Tuen Mun Catholic Secondary
School

¢

4 % 2

TWGHs S.C. Gaw Memorial
College

4 B Ry

Yuen Long Public Secondary

School
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(b) Results of Mathematics Book Report Competition for
Secondary Schools (2010/11)

First Class Prize Winners

(Not arranged in order of merit)

School Participant Title of Book Report
D Girls’ WOO
iocesan Girls
Tsz-yu, b 25
School
Isabella
Diocesan Girls’
CHI Natalee | HOW TO CUT A CAKE
School
Elegantia College
Sponsored b CHAN
(Sponsored by - © (8 R )
Education Shin-man
Convergence)
Elegantia College
Sponsored b NG
(Sponsored by (s 4 40
Education Tsz-shuen
Convergence)
HKCWC Fung
Yiu King
NG Ka-ka GRS ECF B IR
Memorial L %
Secondary School
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School Participant Title of Book Report
Queen Elizabeth B AR Y -
LEE Ka-fai
School 4y
Tsuen Wan LAM
Government Ki A EY R Ry
in-wan
Secondary School 8
TWGHs Kwok LAU . . o
, , AL AT g L
Yat Wai College Pui-ching
TWGHs Kwok LAM FETEp—
Yat Wai College | Cheuk-yin
Wong Shiu Chi LAW 40 i
Secondary School | Ming-wai

Second Class Prize Winners
(Not arranged in order of merit)

School Participant Title of Book Report
. ) CHAN Math Book Report - Why
Belilios Public .
Yan-chuen do Buses Come in
School
Constance Threes?
Belilios Public LAI The Wonder of
School Wun-chi Mathematics
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School Participant Title of Book Report
LAI FAR X i § T 1)
Canossa College ) P ) woy -
Ka-wing FTEEED KR
CCC Kei San CHAU L
) BF 2 %
Secondary School | Ching-han
Chinese YMCA .
LI Wing-pui T AV HIZIFER
College
KAN
Good Hope -
Chung-yan, Everyday Probability
School
Joyce
HKWMA Chu
(g R~ ) BRAFF
Shek Lun YANG Fan .
Secondary School "
fm BB —F | Eel |
Hon Wah College | NG Wai-yee ¥ %z . "
A
K(.)wloon‘ True | S T
Light Middle LAI Pui-yan N
School
WAN . L oar o v
La Salle College - A H i F RS
Siu-on
How to Cut a Cake: And
MAK .
La Salle College o Other Mathematical
Wai-kit
Conundrums
Lai King Catholic LAI
y ERCRECE % =
Secondary School | Man-yee
“O—#+ZA 1208



School Participant Title of Book Report
Marymount Cheung FRARFLF
Secondary School Hilary S 2
Marymount NG FERARY g A
Secondary School | Man-ling ¥
PLK No.1 WH CHAN
° _ ERTT S
Cheung College | Wing-sum
PLK Tong Nai HUANG
s , 25k el 4
Kan College Shuting
Queen Elizabeth LAM SO pE T AT
School Wing-sze O A
Sha Tin LAI
Government Sze-pui, Enciphering the code
Secondary School | Katherine
. Could you have survived
Sha Tin ,
NG in the 911 attacks? — The
Government i )
Tsz-ming secrets of real-life
Secondary School '
mathematics
Shau Kei Wan o
WU Mathematics is not an
Government ] )
Tsun-wai alien
Secondary School
Shau Kei Wan .
o Mathematics and 3
Government YU Sin-ting
Reasons
Secondary School
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School Participant Title of Book Report
St. Francis of HO )
. . "EF ) g
Assisi's College | Chi-chung
St. Paul's WONG
Co-educational . FA4y A ECF DE AP
Yui-hin
College
St. Paul's Convent ) The Advneture in a
NG Si-zhe . .
School Cabinet of Mathematics
St. Paul's Convent Leigh o
An Inspirational Journey
School Vanessa J
St. Paul's Convent wU ]
. Discovery Math
School Lok-yiu
St. Paul's School MAK
. Paul's Schoo
. Sze-yan, 4 E¢ s
(Lam Tin) .
Shirley
St. Paul' WONG
e » XL
Secondary School Yui-ting
.. .| CHEONG How Intriguing Is
Stewards Pooi Kei ] )
Hau-wang, | Mathematics In Our Daily
College )
Howard Life?
Stewards Pooi Kei ‘LEE ey
College Wing-hong
“O—#+ZA
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School

Participant Title of Book Report
STFA Tam Pak Yu ) .
IP Yau-wai Fre Y
College
STFA Yung Yau NG KA BE &S (PEXah
College Wai-man g Fr)
CHU . . .
Tak Sun . Learning Maths in Social
Ka-hei, )
Secondary School ) Life
Michael
True Light Middle EETRAME? R
School of Hong | HO Pui-lam | — E #3283 in #4¢ :‘_
Kong P
TWGHS Kwok ZHFUNG o sk
Yat Wai College Linney
TWGHs Lo Kon
. ) YAN v g
Ting Memorial , TH A ATl
Yuen-ching
College
Wong Shiu Chi WONG e
. e ’1@ 757:),?:%
Secondary School |  Yue-ting
Wong Shiu Chi AU
ong Shiu Chi
8 Ching-shun, T#c ng
Secondary School
Katharos
BREBBENFE+TH
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10. 2010/11 Statistical Project Competition for
Secondary School Students

The 2010/11 Statistical Project Competition (SPC) for
Secondary School Students, which is organised by the Hong
Kong Statistical Society, co-organised by the Education Bureau
and sponsored by the Hang Seng Indexes Company Limited, has
received fabulous responses. A prize presentation ceremony was
held on 30 April 2011 at the Chiang Chen Studio Theatre of the
Hong Kong Polytechnic University.

fiat BEHE®  2010/1 1

Statistical Project Competition for
Secondary School Students

Officiating guests for the Prize Presentation Ceremony included
Mrs Lily OU YANG, JP , Acting Commissioner for Census and
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Statistics, and Dr CHAN Ka-ki, Deputy Secretary for Education.
Mr Daniel WONG, Senior Vice President, Research and
Development of the Hang Seng Indexes Company Limited, the
sponsor of the Competition, gave a talk on “The Use of the

Hang Seng Index” to participants during the Ceremony.

The SPC has been an annual event of the Hong Kong Statistical
Society and the 2010/11 SPC is its 25th round. The aim of the
Competition is to promote a sense of civic awareness and
encourage students to understand the local community in a
scientific and objective manner through the proper use of
statistics.  Participants are requested to select, analyse and
interpret official data on any social and economic issues in Hong
Kong. The adjudication panel comprises 30 statistics
practitioners from local post-secondary institutions and the

Census and Statistics Department.

This year, a total of 207 statistical projects from 985 students of
62 secondary schools were received. The projects cover a wide
variety of themes, focusing on various social and economic
aspects of Hong Kong. Contemporary issues studied by
participating ~ students  include = demographic  trends,
environmental protection issues and Hong Kong’s economic

development.
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The next page shows (a) winning projects of the Junior Section

and (b) winning projects of the Senior Section.
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(a) fFpY ¥ & H List of Winning Projects, 2010-2011 SPC

T ¥ e £ 4 LA
Prize Project Title Name of
School
A= % % Junior Section
Eo How Statistical Data | # % % % fx
First Prize Collected from Diocesan
Population Girls' School
Censuses/By-censuses
Portray the Social
Development in Hong
Kong - The
Convergence of
Gendered Lives
i & Medical Reform, ai-%
Second Prize support or not? Queen’'s
College
5 F WALH B HEi gl
Third Prize L 4
Chiu Lut Sau
Memorial
Secondary
School
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55 § TP 510 0L

Prize Project Title Name of
School

ZF--#AC How Statistical Data | #A%¥* % fx
I iz Collected from Diocesan

N R Population Girls' School
2011 Population | Censuses/By-censuses
Census Prize for Portray the Social
the Best Thematic | Development in Hong

Project for the Kong - The

Junior Section Convergence of

Gendered Lives
MY IR | 2006 P B AT | AW Y

I EA B EER PR AR AT RAL 4
At AR Yuen Long
25th Anniversary Merchants
of the Statistical Association
Project Secondary
Competition Prize School

for the Best
Statistical Poster
for the Junior

Section
[ The Change of Hong HE+TIn
Distinguished Kong's GDP under the Diocesan
Prize Financial Tsunami Girls' School
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2 ¥ e R £ LA
Prize Project Title Name of
School
R Apfrazafe | T2 5
Distinguished givz2 HPERZ ¢ FL %)
Prize Ho Lap
College
(Sponsored
by the Sik Sik
Yuen)
(R How Statistical Data AiEA g
Distinguished Collected from BAIK
Prize Population Stewards
Censuses/By-censuses Pooi Kei
Portray the Social College
Development in Hong
Kong
“O—%+_H %1308




(b) # &Y i¥ £ H List of Winning Projects, 2010-2011 SPC

#7 ¥ AL P Eray
Prize Project Title Name of School

% & % Senior Section

Eo The Impact of Past a3
First Prize Financial Crises on | King's College
the Social and
Economic Aspects
of Hong Kong

(CHENG
Ming-kwan et al.)
ERgE:1 Mainlander A EA €5
Second Prize Arrivals and Baby AdIx
Boom in Hong Stewards Pooi
Kong Kei College
T H The Impact of Past wadm
Third Prize Financial Crises on | King's College

the Social and
Economic Aspects
of Hong Kong
(CHAN Long-hin
etal.)
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PEIE ¥OEREp L E A
Prize Project Title Name of School
122 383 "2 2 | The Impact of Past #2in
BaEkEE %E Financial Crises on | King's College
T g the Social and

Hang Seng Indexes
Company Limited
Prize for the Best
Thematic Project for
the Senior Section

Economic Aspects
of Hong Kong
(CHENG
Ming-kwan et al.)

The Impact of Past

IR d &S

Distinguished Prize | Financial Crisis on K- 4
the Social and Belilios Public
Economic Aspects School
of Hong Kong
BB EmABHAR | HEBELY
Distinguished Prize | A+ ¢ % Sidhg g
= Chiu Lut Sau
Memorial
Secondary
School
Ry € 7rEE? &4 BlAyET
Distinguished Prize e &

Ho Ngai College
(Sponsored by

Sik Sik Yuen)
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7 ¥ (F4E P RS
Prize Project Title Name of School
(R EE? ! EORANE N1

Distinguished Prize

AR B
Po Leung Kuk
No.1 W.H.
Cheung College

Distinguished Prize

The Real Action
Blue Sky

FiERY LY
g
St. Paul’s
Co-educational
College
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11. 2010/11 Statistics Creative Writing Competition

The 2010/11 Statistics Creative-Writing Competition (SCC),
co-organised by the Hong Kong Statistical Society and the
Education Bureau (sponsored by the Department of Statistics
and Actuarial Science, the University of Hong Kong), aimed to
raise the interest of secondary school students in statistics and its
application; and to encourage them to creatively express in
words the daily application of statistical concepts or put
statistical concepts into a story in a scientific and objective
manner. This year was the 2nd round of the SCC.

Jl@/ii

== '/ n_l!lléﬁ'!'fﬁ

[ Sttatistic: LCr,e
L\ =
‘. "’7 k) - ;
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The 2010/11 Statistics Creative-writing Competition, which
commenced in November 2010, attracted 92 participating
students from 20 schools with a total of 61 submissions. After a
series of adjudication and interviews, 9 awarded entries were
eventually selected. The prize presentation ceremony was held at
Mrs. Padma Harilela Lecture Theatre (WLB104), Lam Woo
International Conference Centre, Hong Kong Baptist University
on 25 June 2011.

We were honoured to invite Mr FUNG Hing-wang, SBS, JP,
Commissioner for Census and Statistics, Dr CHEUNG
Kwok-wah, Principal Assistant Secretary, Education Bureau,
and Mr TANG Wai-kong, Leslie, President of the Hong Kong
Statistical Society, as the guests of the Ceremony. The teams
winning the first three prizes were also invited to give
presentations on their creative writings/stories and share the joys
with us. The awarded entries would later be printed in the
publication issued by the organisers.

7 4% i¥ &£ H List of Winning Projects

i3 ¥ ERE R FR A
Prize Project Title Name of School
& & FEIEE NS TN S
First Prize FEg 2! Tsuen Wan Government
Secondary School
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BEIE

Prize

3153 ﬁ;—‘g{ E]
Project Title

LA
Name of School

&
Second Prize

FreH!?

LEFE-fRIE "k A
- 4
TWGHs S.C. Gaw

Memorial College

% v - ghgk RAEAT Y F

Third Prize Fanling Rhenish
Church Secondary
School

BB ARG BLFE | BRRTE S

Distinguished | % 77+ v & # | Fanling Rhenish Church

Prize B 2 Secondary School

B KT E kG | BARTEY S

Distinguished | % 2 B] % K& Fanling Rhenish

Prize Church Secondary
School

R AR BRAESHFE | FogEP Y H

Distinguished | z & S.K.H Lui Ming Choi

Prize Secondary School

[OR.
Distinguished
Prize

B

AEHEERATIR
Stewards Pooi Kei

College

BRYUBE

BB+t



oty VR p FH A

Prize Project Title Name of School
R pE )i A e BiErky L H
Distinguished St. Paul's Co-educational
Prize College
[OR . T2k gk P A 4
Distinguished Tsuen Wan Government
Prize Secondary School

%138 E
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(b) 2011/12 & R i b $ 5 Bifiz- F
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