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The Schoo! Mathematics Newsletter (SMN) aims at
serving as a channel of communication in the mathematics
education of Hong Kong. School principals are therefore
kindly requested to ensure that every member of their
mathematics staff has an opportunity to read this Newsletter.

We welcome contributions in the form of articles on all
aspects of mathematics education as the SMN is meant for an
open forum for teachers of mathematics. However, the views
expressed in the articles in the SMN are not necessarily those of
the Education Department.

Please address all correspondence to:

The Editor, School Mathematics Newsletter,
Mathematics Section,

Advisory Inspectorate Division,

Education Depariment,

12/F., Wu Chung House,

213, Queen's Road East,

Wanchai, Hong Kong.

Telephone: 2892 6554
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FOREWORD

Welcome to the fifteenth issue of the School Mathematics
Newsletter (SMN).

As in the past issues of the SMN, the articles in the present
issue are contributed by professionals interested in mathematics
education, many of whom have rendered uninterrupted support
to the publication of the SMN in the past years. The
Mathematics Section of the Advisory Inspectorate Division
wishes to thank them sincerely for their contribution, without
which the publication of this issue of the SMN will not be
possible.

In the existing education system, mathematics teachers are
faced with the tremendous challenge of teaching pupils of very
different abilities, motivations and aspirations. To meet this
challenge, mathematics teachers need to equip themselves with
necessary mathematical skills and teaching strategies to cope
with different teaching situations. To this end, the articles in
this publication cover a variety of relevant topics, ranging from
hot issues of mathematics teaching to daily applications. There
are also some interesting puzzles to tap readers’ mind. We do
hope that all readers will find the content of this issue
informative and stimulating.



The Editorial Board of SMN wishes to express again its
gratitude to all contributors, and also to the fellow colleagues of
the Mathematics Section who have made good efforts in
producing the SMN Issue 15.

Mathematics Section
Advisory Inspectorate Division
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2% 3R A Teaching Note
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91.

: : Three often-used methods for solving (* :
Silver, E.A., Mamona-Dpwms, ], Leung, S.S. & Kenney, P.A. olving (*) are

(1996). Posing mathema.tical proble_ms: an exploratory study. (1)  Express (*)in the form R cos (6 — ) =c

In Journal for research in mathemtics education. 27(3), 293- b

309. ‘ with R = va®+b? and ¢ givenby tan ¢ = — .
a

SIS - PRETH « FEIE (1995). T/ NS BBHEHY Solve for 8~ ¢ and finally 0.
WOEE]. LB B L PICKB RN 0
(2) Use the substitution t = tan 5 Then,

1-t2 -
cos O = B and sin @ = i
1+t 1+t
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Reduce (*) to the quadratic equation
a(l — t2) + b(2t) = c(1 + t%).

Solve for t (= tan g) and finally 6.

(3) Draw the graph of y=acos6 +bsin® and find 6 from
the intersection with y=c.

There is an approach different from these methods and the
details are divulged below.

To solve (*), let cos 8 =x and sin 6 =y, then get

(1) x? +y2 =1, and
(i) ax+by=c.

Solve (i) and (ii) as a pair of simultaneous equations to obtain
solution pairs (x,y). Finally, determine 0 from these pairs.
Example V3 ¢cos O +sinf =1

Let cos 0 =x and sin O =y, we have

Q) xX*+y*=1

(i) V3x+y =1

As shown in the figure, ©; and 6, are the solutions.
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The 37th International Mathematical
Olympiad (IMO)

Mathematics Section

The International Mathematical Olympiad (IMO) is
an international mathematics contest for pre-university
students. The first IMO was held in 1959 in Romania and
only 6 countries from Eastern Europe were invited to the
Olympiad. Since then, IMO had been held annually in
different countries/regions around the world except in 1980.
More and more countries/regions were invited to take part in
the event. In particular, USA participated in 1974, China in
1985 and Hong Kong in 1988 (the 29th IMO held in
Australia). Moreover, Hong Kong was given the honour to
host the 35th IMO in 1994,

Contestants participate in the said event on a
personal basis. A participating country/region can send a
team of up to 6 students (aged under 20). Each team is
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accoml?anied by a leader and a deputy leader. The IMO (HK)
Committee, which is affiliated to the Hong Kong
Matherpatical Society, is responsible for the annual selection
and .tran.ling of students for the event. Invitation letters for
nommgtlon of students are issued to schools through the
Edu.cat.lon Department in March/April every year and a
preliminary selection contest is held in June. |

The 37th IMO was held in Mumbai, India in 1996.
It attrf%cted a total of 424 contestants from 75 participating
countries/regions. The members of the Hong Kong Team
were:

Leader

Dr Tat-wing LEUNG Hong Kong Polytechnic
University

Deputy Leader

Mr Cesar Jose ALABAN St Peter’s Secondary School

Observer

Mr Roger Keng-po NG Hong Kong Polytechnic
University

Contestants

Mr Wing-yip HO (8.7 student) Clementi Secondary

School

Mr Siu-lung LAW (8.7 student) Diocesan Boys’
. 0ys’ School
Mr Tzc.-tao'MOK (S.6 student) Queen’s College
Mr Wai-hoi POON (S.7 student) St Paul’s College
Ms Shan-shan TSE (S.7 student)  Tuen Mun Government
. Secondary School
Mr Chun-ling YU  (S.7 student) Ying Wa College
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The official period of the 37th IMO ran from 5 to 17
July 1996, during which jury meetings, opening & closing
ceremonies, the actual contest, coordination of scores and
awards were held. The actual contest took place in the
morning of 10 & 11 July 1996. Contestants were required to
answer in each morning three problems in 4.5 hours. The fuli
mark for each problem was 7. The six problems were selected
and moderated from more than 100 problems on algebra,
geometry, number theory and combinatorics in the jury
meetings held on 6, 7 and 8 July 1996.

35 gold, 66 silver and 99 bronze medals were
awarded in the Olympiad. The cut off scores for a gold
medal, a silver medal and a bronze medal were 28, 20 and 12
respectively. Totally, the Hong Kong Team won 1 silver and
4 bronze medals. In terms of the total scores of individual
countries/regions, Hong Kong got a total of 84 and was
ranked 27 among the 75 countries/regions. The top 6
countries/regions on the list were :

Scores Medals obtained

Romania 187 4 golds, 2 silvers
U.S.A. 185 4 golds, 2 silvers
Hungary 167 3 golds, 2 silvers, 1 bronze
Russia 162 2 golds, 3 silvers, 1 bronze
United Kingdom 161 2 golds, 4 silvers
China 160 3 golds, 2 silvers, 1 bronze

In particular, there was only one contestant who got
full marks in all the problems (i.e. a perfect score of 42). He
was the 17-year-old student, Ciprian Manolescu of Romania
and was the star of the Olympiad.
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The 38th IMO will be held in Argentina in July 1997,
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Notes on the Problems
of IMO 1996

T.W. Leung
Department of Applied Mathematics
The Hong Kong Polytechnic University

Introduction

The 37" International Mathematical Olympiads (IMO)
was held in Mumbai, India during July this year. A team of 6
Hong Kong students participated in the contest and received a
total of 1 silver and 4 bronze medals. Personally I think they
could have done better, if only they handled the problems
more confidently. Another issue of concern is that they should
also learn to present their ideas more properly. However 1
want also to commend that they had already been working
hard the last few years for the IMO, besides preparing
themselves for the more important public examinations.

1 :
The students sat on two 45 hours tests on the mornings

of 10 and 11 July 1996. Each test consisted of 3 questions.
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The 6 questions were chosen by the Jury from about 30
questions shortlisted by the host country (India), and the
shortlisted questions were chosen from a list of about 100
questions submitted by different countries. I shall give a few
comments on the 6 questions that the students struggled to
solve on the two July mornings. I hope that this article is of
some help to students who are interested in mathematical
problem solving, also to colleagues who are interested to see
how students solve problems.

1. Let ABCD be a rectangular board with |AB| = 20,
[BC| = 12. The board is divided into 20 x 12 unit
squares. Let r be a given positive integer. A coin can be
moved from one square to another if and only if the
distance between the two squares is +/r. The task is to
find a sequence of moves taking the coin from the -
square which has A as a vertex to the square which has
B as a vertex.

(a) Show that the task cannot be done if r is divisible
by 2 or 3.

(b) Prove that the task can be done if r = 73.

(¢) Can the task be done when r = 97?

First note that the size of the coin is not specified, thus it
is in fact irrelevant, therefore we may assume the problem is
to find a sequence of moves going from points to points. It is
natural to identify the centre of the square with A as a vertex
as (0, 0), and hence the centre of the square with B as a vertex

“as (19, 0). We then have to move from (0, 0) to (19, 0), with
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intermediate points (x, y) satisfying 0 £ x <19, 0 <y = 11,
where x and y are integers. | want to remark that a few
students did get confused by the term “coin”. A further
remark: this question is in fact composed of 4 sub-questions,
(Part (a) consists of 2 sub-questions), many students spent a
lot of time on 1 or 2 of the sub-questions, and that might not

be very “exam-wise”.

First, concerning part (a), suppose now we go from (x, v)
{o (x +a, y + b) with a* + b* =, and such that r is divisible by
2, ie., a’ + b* = 0 (mod 2), we immediately sce the only
possibilities area=b=0,0ora=b=1 (mod 2). Hence x +y
and X + a+ y + b are of the same parity. This implies that we
cannot go from (0, 0) to (19, 0), since 0 + 0 = 0 (mod 2), yet
19 + 0 = 1 (mod 2). Likewise suppose we go from (X, y) to
(x +a, y + b) with a” + b> = r and such that r is divisible by 3,
i.c., a2+ b= 0 (mod 3), then the only possibility isa=b=0
(mod 3). Thusx+y=xt+y+ta+ b (mod 3). This implies we
cannot go from (0, 0) to (19, 0) using this kind of moves,
since 0 + 0 = 0 (mod 3), yet 19+ 0 =1 (mod 3).

Concerning part (b), because 2 and 3 do not divide 73,
part (a) does not apply, but that is not enough to ensure the
task can be completed, we need to find a sequence of moves
that bring us from (0, 0) to (19, 0). Many students did that by
trial and error, and constructed many possible sequences of
moves. Of course they answered part (b). in full, (because the
task is shown to be possible), but that also cost them a lot of
time. Many of the sequences so constructed are excessively
long. But we may also do some initial analysis, observe that
73 = (28) + (£3)* = (£3)* + (+8)’, and thesc are the only
possible representations of 73 as sum of two squares, thus
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there are essentially 4 kinds of moves (8, 3), (8, -3), (3, 8),
and (3, -8) ((-8, -3) means taking -1 step of (8, 3), and so
on). Denote by p, q, r and s be the numbers of steps taken by
these 4 kinds of moves, then we must have

8p+q +3(r+s)=19,
3(p—q)+8(r-s)=0.

Many integer solutions exist for this system of equations, for
instance, we may take p =5, q=-3,r=-1, s =2. Then we try
to find a sequence with 5 moves of (8, 3), 3 moves of (-8, 3),
1 move of (-3, —8), and 2 moves of (3, —8), and we must be
careful of not going out of bound. A possible solution
provided by one of our students is

0,00 (8,3)>(0,6)>(8,9—>5,1)> (13,4 >
(5,7)— (13, 10) — (16, 2) — (8, 5) —> (16, 8) — (19, 0).

For the last part, by the way how the question is posed
and that r = 73 is a possible case, it is likely that the task
cannot be accomplished when r = 97. However merely
guessing the answer correctly does not carry any marks.

The official solution goes as follows. Denote by A
integral points (x, y) such that 0 £ x < 19, 0 <y < 11, B the
integral points (x, y) with 0 £ x<19,4<y <7 (i.,e. Bisa
suitable middle band), and C = A\B. Because 97 = 9% + 42
each such move must consist of one of the vectors (9, +4), 0;
(+4, £9). We then observe that the moves of types (#9, +4)
must bring us from points in B to points in C, and vice versa,
wh'ile moves of type (4, £9) take us from points in C to
points in C (it is impossible to go from points in B to points in
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B). Now each move of types (£9, +4) changes the parity of the
x-coordinate, so as we have to go from (0, 0) to (19, 0), an
odd number of such moves is required. Each move brings us
from B to C, and vice versa, hence starting from (0, 0) in C,
we shall end up at a point in B. However (19, 0) € C, we geta
contradiction, thus the required sequence of moves in fact
does not exist.

One of our students argued as follows. From a point P
= (x, y) to a point Q =(x + a, y + b), because (a, b) = (14, £9)
or (19, +4), a+ b=14 + £9 =1 (mod 2), the parity of the sum
of the coordinates of P and Q are different. As the parity of
the sum of the coordinates of (0, 0) and (19, 0) differ, if there
is a sequence of moves to complete the task, then the total
number of moves is an odd number. On the other hand, the
possible y-coordinates of P and Q (with the understanding of
not going out of bound), may be tabulated:

y y+b
0 4,9
1 5, 10
2 6,11
3 7

4 0,8
5 1,9
6 2,10
7 3,11
8 4

9 5,0
10 6, 1
11 7,2
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Thus if y is one of 0, 2, 5, 7, 8, 10, then y + b is one of
1, 3,4, 6,9, 11, and vice versa. Therefore jumping out from
(0, 0) an odd number of steps, we must land on a point with
y - coordinate € {1, 3, 4, 6, 9, 11}, therefore we cannot land
on (19, 0) after an odd number of steps, and the supposed
moves in fact do not exist. Now of course the arguments of
the student were essentially correct, unfortunately none of us
could see through his presentations to decipher his message.
A few marks were lost. This prompted me to think: it is
extremely important that a student should learn to write
properly (besides having good ideas), especially they should
take great care when using symbols (try to avoid them as
much as possible).

2. Let P be a point inside triangle ABC such that
ZAPB - ZACB=/Z APC - £ ABC.

Let D, E be the incentres of triangles APB, APC
respectively. Show that AP, BD and CE meet at a point.

Extend BD to meet AP at S, CE to meet AP at T, then by

the angle bisector theorem, BA_AS CA_AT to prove

BP PS’ CP PT’

S =T, it suffices to prove Eé: %, this first step reduces
BP CP

the problem to a more tangible fashion.

There are many possible proofs and constructions. The
following proof was provided by one of our students. His idea
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was to make the difference of two angles again become an
angle.

Figure 1

First construct R such that AARC ~ AABP, and Q such
that AAQB ~ AACP. Since ZBAQ + ZCAR = LPAC +
/PAB = ZBAC, thus Q and R lic on the same line L. from
point A. Now from the similar triangles,
AB AP AC AP

= , = , thus
AQ AC "AR AB
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AB-AC AB-AC
AP = = R , hence AQ = AR, or R and Q

AQ

coincide.

From the equation ZAPB — ZACB = ZAPC ~ ZABC,
we get ZACR — ZACB = ZABQ - ZABC, or £BCR =
ZCBQ, which implies BQ = CR.

AB_AR AR _AQ AC

= = = = , and the proof is
BP RC BQ BQ PC

Hence

completed.

The problem also follows from the well-known
Ptolemy’s theorem (see Kin Yin Li’s article in Mathematical
Excalibur, Sept-Oct 1996). In fact, we draw perpendiculars
from P to meet BC, CA and AB at X, Y and Z respectively.
Then AZPY, BXPZ, CYPX are cyclic quadrilaterals. Now

ZAPB ~ ZACB = £YAP + £ZXBP (Exterior angles)
= LYZP + £XZP (Cyclic quadrilateral)
= LYZX.

Similarly ZAPC - ZABC = £ZXYZ. Thus £YZX =
ZXYZ, hence XZ =XY.

Now
BP sin ZABC
= BP sin (ZABP + ZPBC)

/. BX PX BZ
=BP (P—P—— + —-B—) (compound angle formula)

BP BP BP BP
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= é (BP-XZ) (Ptolemy’s theorem)
=XZ.

Similarly CP sin ZACB = XY.

BP sinZACB AB AB AC
Thus —= =——, hence -——=—0,

CP sin ZABC AC BP CP
required.

Figure 2
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3. Let S= {0, 1, 2, 3,-} be the set of non-negative integers.
Find all functions f defined on S and taking their values
in 8 such that '

f(m + f(n)) = f({(m)) + f(n), for all m, n in S.

The good thing about trying a problem in functional
equation is that one can pluck in a lot of values to get some
properties of the function, however the bad thing is those
properties may not lead to some things that we want. One
needs to have a sense of discernment. In this case, many
students recognized they had to consider the fixed points of
the function. However they missed to consider the smallest
fixed point, and that every other fixed point is in fact a
multiple of that smallest fixed point.

Putm=n=0, get f{0) =0, put n = 0, get f(f(m)) = {{m),
hence if f is not identically zero, then there are many fixed
points. Put f(f{im)) = f{m) back to the original equation, get

f(m + f(n)) = f(m) + ).

Now f = 0 is a solution of the problem. If f is not
identically zero, then by the well-ordering property of non-
negative integers, there exists a smallest fixed point a. I[fa=1,
i.e., f{1) = 1, then by induction one can show f(n) = n for
every n.in S. Suppose now a > 1. We note that (i) the sum of
two fixed points is a fixed point, (ii) every integer of the form
ka is a fixed point, which can be proved by induction, (iii) if b
= aq + r is a fixed point, with 0 <r <a, then b = f(b) = f(aq +
r) = fir + f(aq)) = f{r) + f{aq) = aq + f{r), thus f{r) =1, by the
minimality of a, get r = 0. This implies the fixed points of f are
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precisely 0, a, 2a, - (a is the generator of all fixed points).
What happen to f(1), f(2), -, fla = 1) then? We know that
they are fixed points, hence f(i)=n;a, 1<i<a- 1, and n;
are certain natural numbers (we have no further control on
their values). Finally if n =ka + i, 0 <i < a, then f(n) = f(ka +
i) = f(i + fka)) = f(i) + flka) = na + ka = (n; + k)a. This
means that if f(1), f(2),....,f(a— 1) are chosen, the values of all
f{n) are determined. We then have to check that this
construction does yields a function that satisfies the functional
function.

4. The positive integers a and b are such that the numbers
15a + 16b and 16a — 15b are both squares of positive
integers. Find the least possible value that can be taken
by the minimum of these two squares.

The problem has a strong “East European” flavor, as it
turned out it was posed by Russia. The ofﬁcial solution goes
as follows. Let 15a + 16b=r? 16a— 15b =5, wherer, s € N.
We now obtain:

' = (152 + 16%)(a® + b%) = 481(2* + b°).

Note that 481 = 13 x 37. We also note the fact that —1 is
neither a fourth power modulo 13 nor a fourth power modulo
37 (to see why it is the case, observe —1 = x* (mod 13) will
lead to —1 = x'2 (mod 13), which is false by the Fermat’s little
theorem; likewise the congruence —1 = x* (mod 37) will lead
to —1 = (~1)° = x*° (mod 37), which is false again by the
Fermat’s little theorem). Now r* + s* = 0 (mod 13), then
either r = s = 0 (mod 13), or both are nonzeros modulo 13.

36

But the later case cannot occur, otherwise we get —1 a fourth
power modulo 13, therefore r=s = 0 (mod 13). Therefore r
and s are multiples of 13. Likewise we getr=s= 0 (mod 37).
Therefore r and s are both multiples of 13 x 37 = 481, and so
r> 481, and s > 481. It is easy to try out that r = s = 481 are
realizable, for we may take a = 481 x 31, b = 381. Thus the
required answer is 4817,

Nevertheless it is unnatural to take the squares of r* and
in the first step. In fact by way of how the equation is
posed, we know that the (linear) system (with unknown a and
b):

S?.

15a+ 16b =r?
16a—15b=5?

is solvable with positive integers as solutions. Thus we might
as well pretend to solve the system (by eliminating a, say) to
get

481b% = 161° + 155°.

Now 481 = 13 x 37. This means we have

16r* + 15s* = 0 (mod 13)
161% + 155> = 0 (mod 37).

The first equation implies 3r*> + 2s* = 0 (mod 13), multiplied
by 7, we get 8r* + s* = 0 (mod 13). If r is nonzero modulo 13,
then so is s, we get (s/1)* = =8 = 5 (mod 13). 1t is routine to
check that 5 is not a square modulo 13 (of course we may use
the law of quadratic reciprocity, but the equation is simple
enough that we can check it out case by case). Hencer=s=0
(mod 13). Multiplying the second equation by 7, we get 2+

87



31s*= 0 (mod 37). Again if r is nonzero, then so is s, and we
get (1/s)’ = =31 = 6 (mod 37). It is again routine (but more
laborious) to check that 6 is not a square modulo 37. Hence
we must have r = s = 0 (mod 37). And we come to the same
conclusion as before.

5. Let ABCDEF be a convex hexagon such that AB is
parallel to ED, BC is parallel to FE and CD is parallel
to AF. Let Ry, Rc, Rg, denote the circumradii of
triangles FAB, BCD, DEF respectively, and let p denote
the perimeter of the hexagon. Prove that

RA+Rc+RE 2p/2.

I am not sure if I can add more to this question. As it
turned out, this is one of the most difficult question
encountered in the IMOs, only 5 (out of more than 400)
students scored full marks (7 marks), and an average student
(in the IMO) scored about 0.5 mark. Many students tried to
apply fancy inequalities to solve the problem, but in fact
mainly the triangle inequality is relevant. I believe there is
much to learn from this problem.
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Figure 3

We know that Ry is related to BF, and BF is related to
AB and AF, thus we may try to connect BF to AB and AF
(and correspondingly BD to BC and CD, DF to DE and EF),
hoping to get a connection between the circumradii and the
perimeter, But unfortunately this reasoning is not good
enough, as the official solution provides, we need to connect
BF, not only to AB and AF, but also CD and DE (likewise
each of BD and FD to 4 corresponding sides). I don’t know if
there is any other fundamentally different approach.

Now we present the official solution. Let a, b, ¢, d, e, and

f denote the lengths of the sides AB, BC, CD, DE, EF and FA
respectively. We also note ZA = /D, /B = ZE, ZC = /F.
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Extend BC and FE so that we can draw the rectangle PQRS

such that PS meets A and QR meets D. Now BF 2 PS = QR,

Therefore 2BF 2 PS + QR, hence
2BF z (asin B + fsin C) + (c sin C + d sin B).
Similarly

2DB > (c sin A + b sin B) + (e sin B + ' sin A)
2FD > (esin C+ dsin A) + (asin A+ b sin C).

BF DB FD
Now RA = : s RC = - . RE = ; . Thus
2sinA 2sinC 2sinB
sinB sinA sinB sinC
4(Rp +Re+Rg) 2 a + +b + +
(Ra ¢ E) (sinA sin B) (sinC sin B)
> 2(a+b+-)=2p.

And hence Ra + Rc + Rg 2 p/2. Equalities hold if and only if
ZA = /B = £ZC, and BF 1 BC, -, etc (i.c. the hexagon is
regular).

6. Let n, p, q be positive integers with n > p + q. Let xo, X3,

---,Xp be integers satisfying the following conditions:
(a) xo =X =0,
(b) for each integer i with 1< i < n, either x; — xi.y =p
or X; — Xi.] = —q.
Show that there exists a pair (i, j) # (0, n) such that
X; = Xj.
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The question 6 of this IMO is in fact a relatively easy
problem. Many students scored a few points after some trial
and error, although they might not be able to get the full
score.

The first observation is that we may assume p and q be
relatively prime. In fact if d is the greatest common divisor of
p and g, take p’ = p/d, q’ = g/d. x’; = x;/d, then the result is
valid for the quantities x;, p and ¢ if and only if it is valid for
the quantities x;’, p’ and q’. Now observe if there are k points
where x move up, (X; —~ Xi.; = p), then there are n — k points
where x move down (x; — x;.;1 = —q). Hence by hypothesis kp =
(n — k)q, because (p, q) = 1, then glk or k = aq, forcingn - k=
ap, which implies n = a(p + q), or (p + @n. Trying a few
simple cases (p, q small, n = 2 or 3, say), it is not hard to
guess that there exist two x’s, distance p + q apart, ( x; and
Xi+ p+ ), that they are equal. It is curious to observe that many
students did not bother to work out a few simple cases to get
some intuition, thus finally got being clogged up by a lot of
messy details. We note that there are many ways to prove our
claim, and we leave it to our readers.
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THE 13TH HONG KONG MATHEMATICS
OLYMPIAD (95/96)

Mathematics Section

The idea of Mathematics Olympiad was first
introduced to Hong Kong in 1972 by the Mathematics Club of
the former Northcote College of Education (NCE) Student
Union. It was a mathematics competition organised
exclusively for NCE students with a view to arouse their
interest in mathematics. In 1974, this idea was pushed further
to secondary schools in Hong Kong. Due to limited space and
manpower available, only 20 schools participated in the first
Inter-School Mathematics Olympiad. In 1975, the number of
participating schools increased to 50 .

As it was recognised that this kind of mathematics
activity could promote, encourage and sustain students’
interest in the study of mathematics, the Mathematics Section
of the Advisory Inspectorate and the Mathematics Department
of NCE modified this activity and extended it to all secondary
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schools of Hong Kong. From 1983 onwards, all secondary
schools were annually invited through (General) Schools
Miscellaneous Circular to participate in the Hong Kong
Mathematics Olympiad (HKMO). Experienced mathematics
teachers are also invited every year to serve on an Organising
Committee which composes of mathematics teachers, school
inspectors of the Mathematics Section and College lecturers.

With the establishment of the Hong Kong Institute of
Education (HKIEd), the 13th HKMO was jointly organised by
the Department of Science & Mathematics of the HKIEd and
the Mathematics Section of the Advisory Inspectorate
Division. The main activities of the 13th HKMO consisted of
the Poster Design, the Heat Event & the Final Event of the
contest and the Mathematics Camp. Response from schools
was extremely good.

Letters were sent to all participating schools of the
12th HKMO in April 1994 to invite their participation in the
Poster Design Competition of the 13th HKMO. There was a
total of 180 entries from 39 schools. Outstanding entries were
selected by the Organising Commiftee. The results of the
competition were as follows:

Champion :  CHING Ka-fung

(Jockey Club Govt Sec Tech School
Ist Runner-up : TANG Ka-man

(Jockey Club Ti-I College)
2nd Runner-up: YU Man-ching

(Sacred Heart Canossian College)

A trophy cup was given to each of the 3 winning schools and a
certificate of merit was awarded to each of the prize winners.
In addition, gift coupons were awarded to the best 13 designers
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as stipulated in the regulations. The poster with the best design
(See Appendix) was produced and issued to all secondary
schools in September 1995 for promoting the 13th HKMO. All
the selected entries were exhibited in the Final Event of the
13th HKMO held in 1996.

The Heat Event was held on 10 February 1996
(Saturday) in Clementi Secondary School, Tsuen Wan
Government Secondary School and Black Campus II of the
HKIEd. A total of 176 schools had participated in the Event.
Verbal instructions were given in Cantonese. Choice of
Chinese or English version of scripts was allowed in the
contest. The papers were marked by the student teachers from
the HKIEd. The 40 finalists were as follows:

Nam chool

E

Baptist Lui Ming Choi Secondary School
Belilios Public School _

Bishop Hall Jubilee School -

Chan Sui Ki (La Salle) College

Chuen Yuen College

Diocesan Boys' School

Heep Woh College

Heung To Middle School

HKSYAPC&I Assn Wong Tai Shan Mem
College

10 King's College

11 La Salle College

12 Ming Kei College

13 Mongkok Workers' Children School

14 Munsang College

15 NTHYK Yuen Long District Sec School
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16 Po Leung Kuk Centenary College

17 Po Leung Kuk Tang Yuk Tien College
18 Pui Ching Middle School

19 Pui Kiu Middle School

20 Queen Elizabeth School

21 Queen's College

22 Salesian English School

23 Shatin Methodist College

24 Shun Lee Catholic Secondary School
25 Shun Tak Fraternal Assn Lee Shau Kee College
26 SKH Tsang Shiu Tim Secondary School
27 St. Catharine's School For Girls, KT

28 St. Francis Xavier's College

29 St. Francis Xavier's School, Tsuen Wan
30 St. Joseph's College

31 St. Mary’s Canossian College

32 St. Paul's College ‘

33 Tsuen Wan Public Ho Chuen Yiu Mem College
34 TWGHSs Kap Yan Directors' College

35 Valtorta College -

36 Wa Ying College

37 Wah Yan College, Hong Kong

38 Wah Yan College, Kowloon

39 Ying Wa College

40 Yuen Long Lutheran Secondary School

A ruler which bore the logo of the HKIEd was
presented to each of the participants in the Heat Event. In
addition, a certificate of merit was awarded to each of the
participants of the best three teams in each of the Hong Kong
Region, Kowloon Region and New Territories Region.
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The Final Event was held on 30 March 1996 in Black
Campus IT of The HKIEd. The results were:

Champion : Mongkok Worker’s Children School
st Runner-up : The Bishop Hall Jubilee School
2nd Runner-up: Ying Wa College

A large trophy cup was given to each of the three
winning schools. Apart from the small trophy given to each of
the schools participating in the Final Event, certificates of merit
were also awarded to all these schools and student participants.

Thereafter, a Mathematics Camp was organised in
May 1996. Letters were sent in March 1996 to the finalists of
the 13th HKMO and Committee Members’ schools to invite
their participation in the Camp. The main objective of the
Camp was to provide some follow-up activities to school teams
which had performed outstandingly in the HKMO. Besides the
normal recreational and social activities of a student camp, a
series of training sessions on mathematics problem-solving
skills were conducted for the Camp participants. A
competition on mathematics problem solving was also held for
the Camp participants to practise the skills learnt in the training
sessions. Many mathematics teachers have the opinion that the
format of the HKMO should be modified to incorporate higher
order process skills like problem-solving, inquiry and
communication into the contest questions. Therefore, the
Mathematics Camp also serves as the testing ground for the
feasibility of incorporating the desired higher order process
skills into the HKMO contest.

Prizes were awarded to the best 5 schools in the
Problem Solving Competition in the Camp. Each of the
winning schools was presented 7 copies of recreational
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mathematics reference books as prizes. The 5 prize winners
were :

1. Heung To Middle School

2. La Salle College

3. Mongkok Workers® Children School

4. Ying Wa College

5. Yuen Long Lutheran Secondary School

The 13th HKMO came to an end after the
Mathematics Camp.
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PASTIMES

THE THIRTEEN
ON ONG
l-n’lATHEMATlCS OLYMPIAD

1.  Which number would come next in the sequence 11,
101,111,181, 1001, 1111 ? Why?

2. What is the 100th letter in the pattern
ABBCCCDDDD........ ?

3. How many digits does the number 2'®° have ?

4, When each of the digits 1, 3, 5, 7, 9 is placed in exactly
one of the boxes of this subtraction problem, what is the
smallest difference that is possible? '
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5. Without using a calculator, evaluate Suggested Solutions to PASTIMES

1997

19972 —1996 x 1998 : 1. The number which comes next is 1881. The first and the
last digits of all the numbers in the sequence are 1. For
the three digit numbers, the middle digit is either 0, 1 or
8. Following the same pattern, the two digits in the
middle of four digit numbers are 00, 11 or 88. So, the

~ answer is 1881.

6. The figure shows five identical circles. Draw one straight -
line across the figure so that the total area of the circles is

divided exactly in half 2. N. By observation, there should be 3E, 6F, etc. Now,

1+2+3+...+ 13 =91; adding 14 gives 105. Therefore,
the 100th term of the sequence is the 14th alphabet

(ie. N). '
‘ 3. Since 2°=1024, 2'©° = 1024 > 1000 = 10°° .
‘ Moreover
| wuﬂ<(wﬁyﬁ{igm
! 1000"™ ~\1000 40
_41 41 41 41 41 41 41 41 41 41
; 40 40 40 40 40 40 40 40 40 40

| .41 40 39 38 37 36 35 34 33 32

<3039 38 37 36 35 34 33 32 31

_4l
-31<10

100 101




100
2

We have 10%° < 2% < [0’ | Therefore, consists of

31 digits.

The smallest difference occurs when the minuend i.s as
small as possible and the subtrahend as large as possible.

Thus 135-97 = 38 is the smallest difference.

Let n = 1997. Then, the denominator is
n’—(n-1)(n+1) = n>-n’+1 =1

The solution is 1997.
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For Your Information

1. Mathematics Education Resources Centre

The Mathematics Teaching Centre (MTC) at 4 Pak Fuk
Road, North Point, Hong Kong was renamed as Mathematics
Education Resources Centre in January 1997. However, the
opening hours remain the same; that is

Monday 9:00 am - 12:30 pm
Wednesday 2:00 pm - 5:00 pm
Saturday 9:00 am - 12:00 noon

(except public holidays)

To facilitate teachers preparing test/examination papers,
the Mathematics Section has set up an “item bank™ in the
centre. In the bank, a variety of questions (such as short
questions, structural long questions and multiple-choice
items) at S1 - 7 levels, contributed by some enthusiastic.
teachers, are kept. To get the questions (in the bank) for
reference, you are required to bring along with you a blank
disk and copying service will be provided in the centre. In
order to enrich the bank, you are cordially invited to
contribute questions, which are desirable to be stored in disks
and typed with “WORD 6”. In addition, the Mathematics
Section has designed some computer programmes 10
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support/facilitate mathematics teaching in schools. Details of
the programmes are divulged as follows.

Name of File Author Description
File structure
ANT. XLS W.T.IP About Chaos;
Excel) Maths Section | path of an ant.
COMPOUND | XLS W.T.IP Compound
Maths Section | interest
MARTIX PPT W.T.IP 3x3 matrices.
(Power Point) | Maths Section | Multiplication
and inverses.
SQUARE PPT W.T.IP Geometrica.l
Maths Section | demonstration
on the square
of A+ B.
COMPLSQ |PPT W.T.IP Geometrica-l
Maths Section | demonstration
on completing
the square.

You are welcome to copy/collect the programmes ‘at the
resources centre, but please remember to bring along with you

a blank disk.

Apart from the “item bank” and computer programmes,
you can also access to various reference matc?ria.ls (such.a.s
journals and teaching aids). You are cordially invited to visit
the centre and give us suggestions for further improvement.
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2. Envirnmental Education

The Environmental Education Resource Centre located
at Room 505, 19 Hok Yuen Street, Hung Hom, Kowloon was
opened in December 1996. The centre serves as a venue for
displaying resource materials related to environmental
education. These include reference books, leaflets,
periodicals, reports, newspaper clipping, articles, teaching
kits, work plans, suggested learning activities, video tapes,
slides, tapes and CD-rom. In addition, advisory services on
the implementation of environmental education in schools are
provided there. Further details of the centre are divulged
below.

Opening Hours:  Tuesday 2:00 pm - 5:00 pm
Thursday 9:00 am - 12:30 pm
Saturday 9:00 am - 12:00 noon

(except public holidays)
Enquiries: Environmental Education Team,
Geography, History & Social Studies
Section, Advisory Inspectorate
Division, Education Department.

Tel No.: 2334 7359 (Environmental Education
Resource Centre)

2892 6529 (Environmental Education
Team)

At present, publications such as “Guidelines on
Environmental Education in Schools”, “ECC and Me
Protecting Our Environment” and “Environmental Education
and Awareness in Hong Kong”, and leaflets about the
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Environmental Education Resource Centre are available at the
Mathematics FEducation Resources Centre. In these
documents, you can find a lot of data about environmnetal
protection, which may be useful in teaching some
mathematical topics (e.g. Statistics). To access to them,
please visit the Mathematics Education Resources Centre at
regular opening hours as stipulated in section one.
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From the Editor

I would like to express my gratitude to those who
have contributed articles and also those who have given
valuable comments and suggestions to the newsletter.

The SMN cannot survive without your contributions,
You are, therefore, cordially invited to send in articles, puzzles,
games, cartoons, etc for the next issue. Anything related to
mathematics education will be welcome. We particularly need
articles on sharing teaching experiences, classroom ideas,
teaching methodology on particular topics, organization of
mathematics clubs and even the organization, administration
and co-ordination of the mathematics panel. Please write to the
SMN (with your contact address included) as soon as possible
and the address is

The Editor,

School Mathematics Newsletter,
Mathematics Section, .

Room 1207, Wu Chung House,
213, Queen’s Road East,
Wanchai,

Hong Kong.

For information or verbal comments and suggestions,
please contact the editor on 2892 6554.

107





