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Please ensure that every member of
your mathematics staff has an
opportunity toread this Newsletter.

MATHEMATICS SECTION
EDUCATION DEPARTMENT
HONG KONG




The principal objective of the School Mathematics
Newsletter (S.M.N.) is to improve the teaching of school -
mathematics,

You will find a variety of articles in S.M.N. sxpounding
views, theories, experiences, critiques together with extensive
assortment of information written by those pcople directly respons-
sible, We hope to provide a veritable pool of ideas for teachers
to use, including recreational material anc alsc hope to create
the challenge of a puzzle and problen corner,

An important aspect of S.M.N. i1s the correspondence
page. We wish to cncourage people to express their views freely
and hope to establish a forum in this respect. So if you have
sonething to say or something to argue about, whatever your field
in education, put your pen to paper and iforward your correspondence
to the mditor, School Mathematics Newsletter, Mathematics Scction,
advisoty Inspectorate, wducation Lopartument, Lee Gardens, Hong
Kong .

We extend our thanks to all who have contributed to
this month'!'s issue,

I'e Parkin




First Joint Schools Mathematics Fxhibition

The First Joint Schools Mathematics Fxhibition sponsored by
the Mathematics Teaching Centre, Advisory‘lnspectorate, Fucation
Department will be held in St, Paul's Secondary School, Ventris Road,
Happy Valley, Hong Kong from 7th to 10th October, 1978,

The 10 participating schools are :

1,  Caritas St, Francis Prevocational School

2. King's College

3. Kwun Tong Maryknoll College

4o  Moral Training Fnglish College

5. Queen's College

6.  Raimondi College

7 St. Francis Xavier'!s School

8.  St. Louis School

9.  St. Paul's Secondary School (Organizer)

10. Ying Wa Collegé

The exhibition will include meny interesting and thought-

provoking topics on mathematics such as :

1. Linkage drawing and curve stitching

2e The 4~colour problem, both plane and 3-D

3. Geometric patierns built up from circles

Lia Probability experimental material, sampling boxes,
coin tosser, galton guincurx, dices, ctc.

5. - Topology and related topics

6. Number and related topics

7 Mathematical games and puzzles
8. Machines or tools in mathematics
9, Statistics and related topics

10, Challenge in mathematics

Teachers and pupils are cordially invited to the exhibition
as it will give some new ideas or insight in the teaching and learning
of mathematics. More details will be arnounced in due course through
posters and press.

MTC




New Mathematics Teaching Centre SKowloon2

The MathematicTeaching Centre (Kowloon) mainly for secondary
school mathematics teachers has been removed from Ma Tau Chung Government
Primary School to Wong Tei Sin Government Primary School, The full
address of the new centre is

Rooms 25 and 26, Second floor,

Wong Tai Sin Government Primary School,
100 Ching Tak Street,

Wong Tai Sin, Kowloon,

A map showing the exact location of the new centre is printed overleaf.

Principals and mathematics teachers are always welcome, Those
who wish to visit the Centre or make use of its facilities, please do
not hesitate to contact the Mathematics Section, Advisory Inspectorate,

Ejucation Department at 5-774001 Ext, A )

MTC
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ccrrect responses,
directed.

sorne

OPEN-ENDED QUESTIONS/ACTIVITIES
Y.H. Yang

An open-ended situation, be it a question or an activity, is one
to which there is no single answer or sclution, but there can be several

examples:

It is opposite to a situation which is specifically
To appreciate the difference between the two, let us look at

Specifically directed

x
Open-ended

Te

2.

35

A parallelogram has a base of

6 cm and an area of 27 cme,
What is its height ?

Find the time it takes for
20 swings of pendulums of

lengths 1-2m, 1-0Om, 0+8n,

0.6 Draw a graph

of your results,

Measure the length and width
of the Hall, giving your
answers to the nearest 5cmn.

m’ LA I

Watching

This chart shows how a boy
divides up his time between
arriving horie at Spm after
school and going to bed at
10pn, o '

(a) How long does the boy
spend on each part ?
‘What fraction + of the’
total time is spent on
each part?

(b)

1e

2e

3

'

‘Discuss whether other sorts of dia-

Use cardboard strips ( 10 cm and
15 cm long) and paper fasteners
to make a parallelogram. When

you change its e )
shape, what is

changing and

what remain

the same? - ©= —
Investigate '

the relationship between the area
and the height as you change the
shape. Illustrate with a graph.
What is the shape when the area is
the greatest? Least?

How can you vary the swing of a
pendulum ? Comment on the results
you obtain, h '

Without using a  ruler, find the
ratio of the length to the width
of the Hall in as many ways as you
can, Compare your results angd
comment on them,

(The same chart)
Discuss possible deductions from
this chart,

gram-could serve the same purpose
equally well or even better.

OR

(The same chart with no description
of the situation)

Devise, in as much detail as you like,

a situation whick could be diagran-

matically represented by this chart.

* There are different degrees of openness in the four qgquestions.

We can thus see a specifically directed ques?ion! whi?h ?s found in
nmost textbooks and used in most lessons, is essential in drilling pupils
towards a destined end, e.g., the acquisition of mathematical knowledge



i l

or skills, Such types of question are 'closed' in the sense that there
is little scope for investigation and discovery. On the other hand,
when a pupil is confronted with an open-ended situation, he has to
apply his knowledge and skill to search for all possibilities; he has
to plan a strategy in tackling the problem, and select the appropriate
mathematical tools to solve it, Thus an open-ended question gives the
pupils greater freedom to explore, and it encourages active thinking
and develops creativity in the children, Besides, each pupil can work
according to his ability and at his own pace. However humble his level,
he is a 'mathematical thinker' and not merely a 'mathematical doer',
It may not seem easy to introduce an open-ended situation into
the classroom for the first time, An uninitiated pupil, when meeting
such a problem, usually feels a certain degree of insecurity which is
often expressed in a question like "But what do you want me to do 2%

‘It takes time to build up pupils" confidence so that they can make good

use of the freedom which is theirs in an open-ended context, Neverthe«
less, an open-ended problem, like an open door, can always be closed
when a pupil shows the problem is too difficult for him., A teacher has
to determine, by judging from the pupil's difficulty, whether to close
the door to a greater or smaller extent., He can do this by re-framing
the question so that it becomes more directed, or by giving an appro-
priate amount of clues and assistance to the pupile. On the other hand,
a closed question in the first instance may well give the pupil & clue
he does not need, thus depriving him of the opportunity of thinking
and discovering for himself, A closed door has never the chance to
face openness. :

For a change of classroom climate towards a more thought-provok-
ing way of learning mathematics, it is worthwhile to amalgamate the
traditional types of questioh. with some open-ended ones,
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On the Method of False Position - 29
 Mre KoYo I & LS. Ko

A modified Method of False Position

To apply the method of False Position for finding a root otof f(x) = 0,
it is common practice to look for an interval [a,b], containing & such that
£(a)f(b) <0y say £(a) <0 and £(b)> O. |

<

Mgure 1

The fifét appioﬁmationbL1 ofb{ is given by the formla
af(b) - bf(a)

£(b) - £(a)

oy =

N €}

(See Fig-ure 1.) In order to obtain a second approximationols ofol, we have to
see whether f(ol) is positive or negative. If f(o4,) is positive, then

s - B @)
2(4)) = £(a)

which is obtained by replacing b in (1) byofs If f(,) is negative, then we

— eemem—Peplase-ainT) byD(l ‘and obtain

ol » = ol £(b) = b))

£(b) = £(L,)
£(b)
b
Figure 2(i) : fty) > 0; replace b byoL,
£(1b)
Cf/
f(a) | (c(‘) * E

Figure 2(ii) : f(~,)<0; replace a by oL,



(See Figures 2(i) and 2(ii).) In a similar manner, we obtain a(:;,u(,*.........
which are found to converge togl « o

One of the disadvantages of this method is the trouble of checking the
sign of £y;) for every n = 14243 scoeesee in order to chvose the appropriate
formila for o/n+i. This disadvantage may be overcome if we modify the method
slightly as follows := ' . T a

For the first approximation /4 ofy/, we still use formula | £) T

For all the other approximations oln+1 ofsd , we use the formula

odni = (o) olut(a)
feln) - £(a)

throughoute This means that, whatever the sign of f(An), we always replace
oln by ¥n+1 to obtain further approximation, keeping the point (a,f(a)) fixed
all the time. (See Figures 3(i) and 3(ii)*. In this way, there is no need
to check the sign of f(o{n). The convergence of this modified method is
proved below,.

L - ./

&

f(w)Wn

Figure 3(i): f(eo{n)>0

a O |
o e ="

Figure 3(ii): f(o/n) {0

* Tt works equally well, of course, if we keep the point (b, f(b))
fixed and use the formula

A np1 = o nf(b) = BE(n)
f(b) = £(odn)

throughoute.



Convergence of the method o . PN

PR, -

It is well—kno;m that the 1terat1ve process
Xnyeq = g(Xn)

converges if if’(b&) ‘<1, where.{is the root of ‘the equat:.on X = g(X) under
consideration. _ e R

The iteration formula of our modified method is

o/npt = _af(stn) ={nf(a) '
f(®n) - £(a) ‘

=a= (®n= a) f(a)
£(=/n) = £(a)

To apply the convergence condition for the interative method, we put

gX) =2~ (X = é)f(j);.",.t"
£(X) - £(a)

[

Then,
() - - Le(x) - f(a)’f(g) - (X = _)f(a)f'(x)
i£(x) - £(a)]?

Sincey is a root of £(X) = 0, we have f(o) = 0, and

g' (L) =~ _j=f(a)if(a) = (=~ a)f(2)f1 (L)
£(a)?

=1+ _(X=a)fr () P €3
£(a)

Put h = a ~~{ and expand f(a) in Taylor's series :

£(a) = £(ol+ h) = £() + BEYOL) + B2 pn(of) 4 surrenninnn

=0+hf'(°()+7h?.f"-(,->()+ ceees(3)

21
Dividing throughout by f(a), we have

12 _ 0P () 4+ h° %) 4 eeens eeee(4)

f(a) 2 £(a)




From (2) and (4),

g'() =1~ _hf () - 1 em(sd) 4 ...
f(a) 2 £(a)

From (3),

L) = o) +n
h 2

F'o) + ceees

Hence if h is sufficiently small, we have

f(a) :f'(()()
h
and g'({)= b2 fM(ed) o n £()
T2 fla) 2 e(a)
L"h J

Hence,

g'(bl):_ h . f"(°<')
T2 fy()

It is now clear that if o/ is a simple root of f(X) = O so that £'(«) # O
and if we choose a to be very close toi, then his small and Jg'(w) |
can be made less than one. This means that the modified method is always
convergent provided that the initial end value ais sufficiently near to
the root o(e
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z AHB ERESHARE

{ % Hong Kong Monthly Digest of St: 3 HA4LBF AW K
28R TABR (re) AHEABPRE AR TREFEAEERNA.

3ASHE: CFREE SR A
LB (PAXRAT)LE

a WHAEREY

b. RA &M
C MAashg

d. BROERRRARRK)

2 ﬁji : ?iﬁ}rﬁ{i,ﬁ-ﬁ— s ureE Y M #-3, display-boards
HRARARA.
3ARE FE 104

e B4 ﬁﬁ'ﬁ\ (rawdata)
§ RAp R |
§ FEMAE (vietogran)

ﬁ-‘ 'méal% mode, median
stand and deviation

PG A AER 2R R RA.

ﬁ., The shapes of things

B RABRK AR B kR FREE displav-boarts of tables

&R

én—a7J!L- Shapes Examples

t. Hexagon snow{lakes, bee-hives

2. Octagon sunflowers

3. Fentagon starfish

4. Dodecagon unuaual anow-flakes

5. Circular wheels

6. Parabolsa missers of glant telescope, gearchlight and

v radar’ beam antennas

T. Ellipse. orbits of plansis, gsatellites and carrets

8. Spirals ghells, the distant galexy of billions of
gtars whirling in space.

9. Srheree earth, planets, spherical tanks (most efficient
for storing gases or liquids under high pressure)

10. Box shapes buildings, rooms, walls, furniture

11. Glindrical pipes

12, Cones jce-cxiam, funnel, reverse funnel of a large

blast fusnace
- 36 -
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Y. Huled surlaces

Lot AVE S Kk BB

2 ik LUSrER R the pb 13
% %‘%=#ag/a AL X IRE XA BB R (o) BRI TR 4

2 To locate the holes for threading, divide each diagonal AC,
8D into an equal number of equal parts. Draw through each
25 ’P&htlafdividmwanehmthaotberdhgon to meet the .

B sides, At the points of intersection, i
L

4. Six roguti In » tetrshedeon, twinted ocubis somenos to cylindor,
hypsrboloid, and cons .
i

parabolic arcs. These meet thamutthemdsdsgemaw
038 the three points L, M, Nwilllisc

For cxample in Fig.
& avag;& sgzmw‘(}in ig. 754 shows the Enished surface.
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/A, Geometric shapes
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+, _AIDS IN THE TEACHING OF CIRCULAR FUNCTION

Wl W W OIER S [ -

'I. Sine, cosine ard tangent are the three simple trigonometrical
- functions. The easiest one is probably the tangent which comes
- first in many courses of study. A simple device can be mafle to
tell tho tangent ard sccant of all angles.

_ How $0 construct : : ‘
1; Divide a circle inte dogroes and hinge a long strip at the centre
i1) With the radius as one unit length, mark off a uniform scale,
positivoly and negatively with zero at the middle _
11i) Pix the scale to the merked circle, tangent at the sero mark (Tig.l)
iv) Mark the rotating strip with the same unit length.
‘The secant can be read off from this sbﬁ.pV

- rotating -tr.lp
A (sdoont)
4 gosla

(tangont)

-How to read the scale : The intorsecting point A (fig. 1) tells us 2
: : . values —= the value of fhe tangent is marked
on the scale and the valus of the secant on the
. rotating strip. :
As an example, refer to the fig, : tand5 =1
: : 800 45 =« lo4

II. The second ono deale with angles in the Tirst quadrant ( 0°- 90°)
ard lacks the versatility of more complicatcd models but it performs
its limited functions ewll.



COISTRUCTION

i) A quadrant of radius 10 in. is drawn on a greahh paper and
marked out as shown in fig. 2 ’ :

ii; This markod sheet is stuak to a 12 in. square of cardboard

iii) A strip of Perspex, 1l in by % in with a line 10 in.long soorsd

down its centre, is pivoted about the zero mark (A).

( The strip is fitted from behind with a countersunk screw,
which projects out 4" in front, exactly 10" from the pivot
screw 8o that it is immediately above the ciroumfercnce of
the quadrant.) . ,

iv) A bright threaZ, fitted with 2 bob weight, is attached to
this sorew. : '

90° .
occntrq line ir
poergpoex jamm
fig. 2
graph poper
scala —] 20°
10°.
4
plvot sorgw - .
St " t? 08 09 QOJ
@..moight

This model, when used, is attached to the wall. The length of ihe
Parspex amm ( the hypotemuse) is comsidored to he one unit in lengthj
wvhen this arm is set to any angle, the plumb-line cuts along the
base~line a distance equal to the adjacont side. This, as tho length
of the hypotemuse is unity, gives a direct rcading of the ocosine of
the angle. ‘

By reading horizontally across ,(from the end of the arm to the
vertios® scale) a direct reading of the sine of the angle is obtained.
The tangent is obtained by taking the ratic of these two distances

cut off,

- ein _ opp. side . adj. side _ opposite side
tan - oos ~ hypotcnuse hypotenuse adjacent side




- BEAR
2y i

B KA SRR W L8 S MU RS, ARAC,
RAIE TECLLD |

ﬁmr%#ﬁ&xﬁ*ziabm




| va EIEAREY 28]
Aaef: SR KM T 4EAR R,
 BENe HAEW

PR AR gD o RAEAEE K BH . ciaa)zﬁm:m;w\)

b. ﬁ-ﬁm%ﬁ? @ﬁ’ﬁiﬁﬁl&lh* %
fk Bl do i w ki
@@%m %1%?7;%%‘5@#‘? fgﬁ éziaﬁ\a‘m ;:ﬂ\&z*xf“

X b TREVF 20 L 5L
W . =FBBE A~

o ik




Rounding error could be astonishing
S.3« TENG

Mathematlcs Sectlon, Advisory Inspectorate, E.D.

In the newly issued Form 4 & 5 CDC Mathematics Syllabus (the
sequel to the Provisional CDC F.1 ~ III Mathematics Syllabus), the
topic on gradient of a tangent to a curve at a point is included. It is
suggested in the Teaching Notes that teachers may begin with successive
chords and when one end point of the chord is made to approach the other
end point then in the 'limiting' position it is hoped that students can
see the gradients approaching a definite number. Particular cases where
no tangent exists are, of course, not included at this stage. The use
of pocket calculator in this process is considered essential.

This is all very well if teachers as well as students possess
sophisticated calculators which are accurate up to, say, 10 digits or
more. Unfortunately this is not very likely. With the ordinary calculators,

the accumulated rounding errors could be very astonishing.

Teachers therefore should be careful when this topics is taught.

_.Otherwise,. students -may -observe -the gradienty-instead of approaching a:

limit, behaving rather strangely.

“To illustrate the above point) here are some examples. In these
examples, the Casio £x-~201 P and the HP 25 programmable calculators are
used for fast comparison. Teachers and students, of course, need not buy .
programmable calculators since these are still iquite expensives .

Example 1 'y = x3§ - 2x2 - X - 5

—-Yeknow" atx = 3, thE gradient is 3. Now we try the successive
chords methods. Since when x = 2, y = -7 hence

2

: -7~ (xg -~ 2% - Xo - 5)
gradient at x = 2 is equal to ° °

2“x°

i.e. grad _  Xo L (2=x0 ) +1 ]'— 2

after simplification
2 - Xo

-

and where Xo should be taken as close to 2 as possible. Here
are the results from the two calculators.



The HP - 25 Programme ' The Casio 201 P Programme
ENT
ENT ENT 1 :
ENT 2 = K2 -1 :
2 3=1x2+K1lx1l-K2:
STOO 4 =3 <+ 2 :
X
1 ANS 4
X
2
+
RCLQ
f FIX 9
The gradient
Xo _ HP-25 result Casio 201 P result
1.9 2461 2461
1.99 2.9601 2,9601
1.999 2.996001 2.996001
1.9999 2.99960 249996
1.99999 ‘ 3. 2099996
1.999999 3. 209997
1.9999999 3. 20997
1.99999999 3e 297
1.999999999 3. 247

Therefore it would be difficult to convince the students to see
that the gradient approaches 3 if we happen to use the fx~201P calculator.
Example 2 : Yy =X - sin x

At x = 2, gradient is 1.41614684
Using the successive chords method

Grad = _1.09070257 + (sin x, - xo )
X=2 2 — Xo




The £x - 201 P programme The HP-25 programme
ENT 1 : g Rad
2. =X2 -1 . ENT
3 =1 sin - 1 + X 1.09070257 : ENT
4 =3+ 2 Sin
ANS 4 : -
1.09070257
Xz Y
2
£ rix 9
The Gradient
Xo HP-25 result £x-201 P result
1.9 1.370026577 1.3700266
1.99 1.4115931 1.411593
1.999 1.415689 1.41569
1.9999 1.41607 1l.4161
1.99999 1.4158 1.416
1.999999 1.413 1.41
1.9999999 1.38 1.4
1.99999999 1.1 1
15999999999 -2 1

This shows even a sophisticated machine like HP 25 finds
it difficult to handle simple trig. function.

+
Example 3 y = 2x + 7
We are to find the gradient at x = 4. We know it is O.5.
Selow are the results (we omit the equation and the programmes)
X HP-25 result £x-201 P result
3.9 0.503164680 0.5031647
3.99 0.5003128 0.500313
3.999 0.500032 0.500032
349999 0.5 0.50002
3.99999 0.5 0.5002
3.999999 0.5 0.502
3.9999999 0.5 0.52
3093999999 0.6 0.6
34999999999 0 2




From these examples, it is no wonder teachers should feel

wary about this topic. Nevertheless if handled with care and ample
preparation, this topic-can still be fun, interesting and worthwhile
doing at this level.

1.

2

4.

1.

2e

Here are some practical hints when this topic is taught
Always try the working beforehand

Stay away from trig. or log function. KXeep to polynomials
(In fact this is what is suggested in the teaching notes)

Avoid using very extreme values.

Once you have tried a few examples and succeeded in
convincing your students that this method works, you may

‘introduce the derivative method.

Here are some examples you can try with your class :

Yy =2 x2 -3 x +5
y=3 x3 -4 %%~ x + 5
y=1l1-2x +3 x2

3

Y = X7 - 2x2

- X -5

~
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. Masternind. with the Progwabla C_alcu.lator
FUNG

Mathematics Seotion, E.D.

Master Mind is unquestionably an excellent Mathematical Game.
But you muﬁt have a very co=operative opponent- one who never makes
mistakes in placing the key pegs, and, at the Same time always remains
patient during the long idling periods waiting for you to solve the seoret
code. Such an opponentis diffieult to find, Happily I found it in the
programmable caloulator.

T have tried my hand on two different models, the Casio £x-201 P
and the Hewlett — Packard HP 25, The game programmed is the standard

4-digit vereion (no douhlea), Prograrmes for the two mashines are givon
below ¢

fx-201 P
Programme

Step Key Entry
001 - 011 ENT6 :t0:3:25¢T:
012 - 019 I =X1:0G0T0 1¢
020 - 026 3«5 £GOTO 13
027 -~ 033 3=7 :GOTO 1
034 = 040 3.0 0000 1:
041 - 043 ANS 6 ¢
044 - 053 ‘ SB1 ¢+ I =1xXK2:
054 -~ 057 9= I
058 - 068 IP3=M :2:5: 2
069 ~ 078 ST 1 1= IxK2:
079 -~ 089 IF3 = M 2 42324
090 - 099 SH¥3 2 6 =6 + K1 ¢
100 - 102 GT0 4 :
103 - 116 STHA + PO = 1M 3 2 2 6 3 2 1
117 - 127 S5 ¢ 6 = 6 + K1 ¢

(sT#6 : )
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;

Z/Set Score zerj/

& input guess

\

Control

Initialise

\\ 4

I Test for
 guess digit

rd

i 4

Test for
guess digit

v

Test for
guess digit

Y

Test for
guess digit

\

Displéy |
totsl score

Subroutine for Test

Update control

b

No

\f

Next cpde.digit

Right position
> ,

No

| oo “

; Next code digit |,

~

Y

Score
10 points

Right digit
?

Yes

Score 1 point<_

Any wmore
code digit
?




~

Memories

0

oW 0O W

D(1) -- Guess digit 1
C(1) -- Code digit 1

c(2)

D(2)

c(3)

D(3)
Score
D(4)

C(4)
Control 2
Control 1

U ser Instructions

Pod

Ste 3
1
2

Se

Action

Key in programme,

Store Code,

Start playing,

Set Score gzero,

Input guess,

To carry on geme

with new guess,

go to step 3.

To start new game,

go to step 2.

lachine Mods

WRITE

MANUAL

calp

53 =

Input/ieys

c(1) {mur

c(2) |=ur

c(3) fEuT

¢(4) |znT

STA
D(1)
B(2)
D(3)
D(4)

EEBE

Qutput

1 c(1)
PO
4___ ¢(3)
B c@
{6 o ]
[ 5]
[ o' ]
AR |
| 6 Scorej




Scorin
For each right digit in the right position: 10 points
For each right digit in the wrong position: 1 point
Thus a score of 21 indicates 2 digits in the right position and

1 digit in the wrong position. A score of 40 means the secret code is broken.

Programming Notes

The programme is not a complicated one, but to squeeze it in a caleulatar
with only 127 key steps (not programming steps) is quite a problem.
The most interesting part of the programme is the use of the Indirect
Memory I which stores only the first digit of a number. 3y updating the
control with "ImIxK2", a2 cycle of four numbers 2, 4, 8, 1 (16) will be stored
in I in turn, to be used as contorl for both antry and exit to the Subroutins.
The programme is the shortest one I can make out. However, it still totals
130 steps, 3 steps too many for the fx-201P. Accidentally, I found out that
if the last line of a Subroutine is a dummy command, it can be lefi out. Thisg
unexpected allowance helps to vshortezf the programme and makes the whole thing
possible. I wonder if the desigmer of the calculator himself notices this.
There is a flaw in this programme for the fx-~201P. The Score Memory has to
be sst zero memmally (the first [ENT] in step 3 of the User Instructions) before
inputing a new guess. In the following programme for the HP25, this is not

necessary.




HP 25

)gramne
Line Key Entry

01 STO - 4 prm - K

02 RCL O ! store ¢ode fe ~ =

03 £ x<y Lo et

04 GTO 07

0% 9

06 STO + 4 !

o1 ¥ Input guess

08 RCL 4 : .

09 f x=y

10 GTO 23 -

11 ¥ Y.

12 RCL 7 Next code digit

13 f x=y -

14 GTO 23

15 §

16 RCL 6

17 f x=¥y . ~ Yes

18 GTO 23 right position . 1

19 4 ? Y

20 RCL 5 Score

21 £ x#y 9 points

22  GTO 25 7y —1
STO 4 4 - ' es

25 RCL 1 Right digit > Seore

26 RCL 3 7 } point

27 f Xx=Yy

28 CTO 44

29 g x=<0 No |

20 GTO 40 ]

31 g x=0 :

32 GTO 36 Any more

33 STO - 3 code digit

34 RCL 7 ? ’

35  GTO 03

36 RCL 2 No

37 STO - 3 '

38 RCL 6 '

39  GTO 03 Display

40 RCL 1 total score

41 STO 3 ' —

42 RCL 5

43 GTC 03

44 RCL 4




Menmories

1 D(1) -- Guess digit 1
2 D(2)
3 D(3)/Control
4  D(4)/Score
5 c(1) — Code digit 1
6 c(2)
7 c(3)
0 c(4)
User Tastructions

Key in programme.

Integer display

Store code.

Input guess.

To carry on game with
new guess, go to step 4.
To start new game,

go to step 3.

Machire

Modse
———

RUN

RUN

RUN

Input/keys

b

c(1)}sTo
¢(2)

c(3) [smo]

c(4)[sm0]

[
[é]
[o]

(1) [5T0] (1]
D(2)
n(3)
n(4) [519[4]

R/S

Qutput

Score




Prosramming Botes

4s there are only 8 data memcries in the HPZ5, two of the memaries
initially used to stare the guess digits have to play a dual roles. After the
first ‘loop of the test,Memory 4 jo changed to be the scores accumulator and
wemory 3 is used as the control.

The'programme contains only'44‘stegs and the calculator has not been
used to its full capacity. A more ambitious programmer nay extend it for the
S—digif gémé with doubles or ever insert a random number generator to supply

naw code.

~— (End) Ll
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University lecturers, college of education lecturers and
mathematics teachers who wish to contribute articles for
publica_tion are more than walcome. Contributions need not
be typet.. For further information, please contact the
Editer, Sehool Mathematics Newsletter at 5-774001' ext. 36 ‘
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Presentation of Geometry Proof

K.F, HO, S.,W, PUN and C,S., POON

"Geometry is out-of-date. It requires too much time in teaching
and learning®. "Geometry is no longer a subject that pupils have to study.
It can be replaced by Analytic Geometry®, "Geometry becomes so unfavourable
that even in the recent Certificate of Education Examination Syllabus topics
on Geometry were reduced to a minimm and formal prooofs will not be asked
as well™, However, we do not agree with these point of views,

Geometry is still a branch of mathematics that is worth teaching
and learning in any secondary school. One of the objectives in Mathematics
education is to develop the pupil an ability to reason logically. The most
vital element in geometry is its deductive reasoning no matter whether the
subject is develpped rigorously or not. In fact, mathematics consists of
pPlenty of if-then statements. The deductive reasoning appeals to these
if-then statements. The pupil would learn how +o reason logically by proving
a geometrical fact or theorem, step by step, from a hypothesis to a conclusion.

Mnal ytic geometry, however, is not an adequate substitute for
geometry, The reasoning used in analytic geometry is primarily ccmputational,
Computation is a form of reasoning, but it is only one of the many forms
mathematical reasoning may take, The fact that computation is a form of
reasoning is usually obscured by the prominence in it of mechanical calculat-
ions. Therefore, analytic geometry is not a subject in which the pupil
can perfectly learn to reason.

Why is geometry so unfavourable among teachers as well as pupils ?
Teachers feel that too much time and effort and required to teach the proofs
in geometry and that it is very tedious to correct a pupil's proof, On the
other hand, pupils have to memorize lots of postulates, definiticns and
theorems in crder to restate them in proving a geometric fact, They
always confuse a theorem with its converse, ignore some important working
steps and do not clearly show the thought process involved in a proof.
They are forced to memorize the proofs of some geometric facts, and
consequently, they may lack understanding.

The traditional method of displaying a proof in two colum-
statement reason” form has more or less the responsibility for the above
weak points in teaching and lcarning geometry, Many teachers and texts
have presented a geometry yroof with a heading of the "Given - 3 To
prove - " format, We contend that the usc of this format is not only
misleading, but logically incorrect. Very often, theorems are stated
using an if-then statements; for instance, "If, in & ABC, AB = BC, then
LA =.C" When we prove this theorem we prove the whole implication,

We certainly cannot prove £ A =/C, However, in the format stated above
pupils would be required to write

Given : & ABC with AB = BC

~0 prove ¢ £ A =£LC

The nature of the hypothesis of & theorem is concealed, The pupils hardly
notice that the so called "Given® part is an assumption. So they are

likely to confuse the theorem with its converse or to use a statement which
is required to prove., We have cthor discontentments to the two=column form,




This rorm does not allow pupils to show clearly their thought process;
that is, it does not show conveniently which statements imply a given
statement, - It is noct easy to point out the source of error and determine
how much a pupil's proof is correct, : B

Here we would like to introduce another form of proof which we
believe, would lessen the inconvenience of the two-colum form, Notice
thot we are not going te suggest it as a reslacement but as an altermative
wo the two~-cclumn form. An example of proving a geometric theorem by the
two-column form and the new form ic given as the figure below,

Theorem : Prove that if the median to a side of a triangle is perpendicular
to that side, then the triangle is isosceles. c

A, Two=colurm Form

Given ¢ The figure as rspresented ot
the right with CD L 4B
and CD as median on 4B

To prove : AC = BC

. A B
‘Proof : D
Statements Reasons
1e CD is the median on AR 1. Glven
2. AD = DB 2, Definition of median
e LADL =£BDC 4e HRight £ s
5, CD = CD 5« Commuon
6‘ N ADC 3 ABDC 6. Sc A. So
7. AC = BC 7« Corr. parts of
congruent triangles
Qe EuDs C
Be Flow=chart Form
To prove :=-
If : In the figure at the right,
CD | AB and CD is the median on AB
then ¢ AC = BC
A B
Proof : D

CD is the median

in 4B D = DB )
D I_AB LADC = /BDC )—aiMDC .. — A0 = BC
A
CD = CD & BDC



The new form is just as a flow=-chart arranging the implications,
horizontelly in whe logical sequence of the proof and we replace the
#iven : =3 To Prove : = ¥ format by " To Prove : If : = ; then ¢ = "
format which is equally effective and more accurate to demonstrate the

nature of the proof. The advantages to this flow=-chart form are many,

(a) * The true nature of proof is emphasized

(b) The relationship between the statements is graphically demonstrated.

(c) It shows much clearly the thought process involved
(d)"_It is casler to pointout the source of pupils' trouble

(e) Teachers are able to determine how much the proof the pupils
understonds

(f) Teachers can write the chart in reverse order to demonstrate the
analytic thinking of the proof

One might notice that this method writes no reason for cach
implication and thus discourages the memorization of postulates and
theorems, As a matter of fact, =s the pupils writes a conclusion
he has to check whether it is valid under the former assumptiorSe
This form puts emphesis not only on corrcct thought process but also
on understanding O-ie obvious disadvantage is that the form is not
suiteble for theorems or excrcises which involve neny steps of working
since & lengthy proof of this form is apt to cause confusion, We
recomaend that the tecchers use this mcthod of presentation after
several lessons of two-columm form of proofs and mcke a comparative
evaluation betucen this end the two-colum form,
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'"The Mark Six' Problem
S5eBeTe

The *Mark Six™ Lotteried have become-way of life with mamy oy of us.
Indeed; whe could withstand the tempiation of putting down a few dollars
when the prize money goes up to a staggering T-digit figure, Lady Luck
may just smile at you nnce and fonce' is more than enough,

To bet on the 'Mark Six' we may use the single selcection ticket or
the multiple selection ticket, The latter allows you to choose up to
15 numbers. If one dgy when the prize money' astronomical you or your
syndicate decide to bet on 16 numbers, have you ever wondered how many
selection tickels you need to use? Our problem then is: to decide the
minimum number of tickets (multiple and/or single) that need to be used
for betting 16 (or 17, 18 etc.) numbers such that cach selection is mads
only once,

One obvious solution tc the problem is to open a telephone betting
account and then you can bet on any total of numbers (provided you have
enough money in your =2ccount) But other than that, do you have an answer
to the above problém?

54
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FARK SIX LUTTLk 06-77 J

LeoLe Li

There are two plausible reascis for Qiuu‘;f:n.n ‘the Merk Sixe
First, therc is the hope of naking some cesy wouey if ounc can Ysort
of precacts the outcouc of draws. Sccond, there is the acadeitc )
question ol whether: one coule %sort of predicté the outconc of draws

at alle

Those "’hu de not belicve that eacin.drew. is a raondon
seloction of scven balls out ol thirty six uveually hold the opinion |
that truely rauncon nacroscopic systems siuply co uO‘t exast. DOLIC newspaper
columonists go ag far as giviag prk.,u_Lb't.l()uS 0L pro aD]_v nuiibers and

nunmber aoublets in upconing draws.

In this note we study, phenouwenologically, thc nunbers
arawn in the years 1976 a_:lu 1977 without attempting to. draw any
conclusion as tc whother tho lottery ueachine is Wfaire, Herc, we
Take the viev that the wnwibory associsted with any--ball 1s but a
label for that particular ball and that it cocs not ¢ carry any
nathenatzcal significance. There were 152 draws s gilving 152x7=1006/
nuaberse 1f 152 is considered wsufficiently larg @i, then one would
expuct the frequency ior drawing any pe rt;cu_x_cur LU.J_J. to be

1064,
36

= 29 56,

Fige 1 shows the actucl ircquencies for the thirty six balls,
16 balls were drawn with irvba -ncres luss than the average expected
frequency and 20 balls ceame cut with hisher Jru-;iugnc1cq. The actual
frequencics range from 14 to 41. we also 1o Cuwe, in passing, that balls
labelled by waltiples of six are Wtavoritese \by chiance .).

1 K
'

In fige 2, we show a I stog_;rgm or ‘tho "luj"bul‘ of paells n-
occurring with frequencies f in the rangos incicated on the horizombal
eX18. Une cannot soy wuch sovout the wistribution.

por botter prosuartetuon oi the wistrabution, let us cetine
relative froquency p o w,mta:‘L fregucncy i The meanin, of p is
clear ¢ p=l.C uecans theBHYS YRS Enalined "ofton as c¢xpoected, anc
p=l.5, for cxample, ncans. .t coue out 50p more often than cxpected.
Fige 3 shows =4 hu tu ram ol nocgainsy p, which now roscublos the
binounel and/or the rolsson dastridbution and which 1s suggostive of
the existence of suiue fipopulars balls.e

Finally, we test the efairnessy of the Q::_S'trlbution at a

sigraizcance Llevel of 0.05 by 1&5\/ of" the Chi-scguare tost. brom the
date of ii 1, ve arrive et ¥Um42. rora) = 35, . 9))~ 50,
1t look l ¢ the toest 1s afiiluctive despite the dlaplicationy of Fige 3.




1/ 2/ 3/ 4/ 5/ 6/ :
23 17 21 28 24 39
; ,
7/ 8/ 9/ 10/ 11/ 12/
30 37 27 29 28 31
13/ 14/ 15/ 16/ 1/ 18/
34 38 32 33 24 33
19/ 20/ 21/ 22/ 23/ 24/
32 31 32 31 33 41
25/ 26/ 27/ 28/ 29/ | 30/
33 24 17 P6 29 35
31/ 32/ 33/ 34/ 35/ 36/
20 23 22 34 31 35
e Fige 1
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An Imaginary Activity Lesson in Lower Forms

X.T. Wong

Mathematics Section, E.D.

"Class, I am going to ask you an interesting question. Could

you choose the correct answer and give your reasons to support your choice?

"Suppose the Farth were a perfect sphere of radius 6376 km and that
it were possible to put a steel band around the equator; but somebody made
a mistake, and the band was fabricated 2 m too long. If the excess were
equally distributed as shown in the diagram, how high above the surface of
the Earth would the band have to be suspended ? (Net £ scale)
(A) Could you crawl under it? (B) Could a
snake wriggle under it ? (C) Could you

pass a sheet of paper under it ?¢
Steel band

Most pupils answered "No' to all these questions, some chose
(C) but nobody chose (4), thinking that 2 m distributed over 40,000 km
(2 x T x 6376) would have a negligible effect on the position of the

band, which would still lie practically flat agéinst the surface.

"Now let's stop arguing and do a simple experiment and see whether

we can find the correct answer from the results obtained. "

The class were then divided into groups equipped with metre rules
and strings, and went to the Playground. On the playground there were some
pPre-drawn circles of different diameters, say from 1 m to 5 me Each group
was asked to use a string of length 2 m longer than the circumference of

the circle allocated to them to make a larger concentric circl® (not

wt



(Nt £ scale) >é}r0“P:jI

exactly a circle ). The gap between these two concentric circles was
measured along the radius in five different positions and average of the
readings was taken. When the class returned to their claséroom and reported
their findings, surprisingly the answers given by the groups were almost

the same, i.e. about 32 cm, in spite of the different sizes of the circles

they had dealt with.

At this stage, some pupils drew this conclusioﬁ : "No matter how
large or how small the circle is,the gap will be the same. As the steel
band around the equator of the Earth was fabricated 2 m too long, the case
is similar to the experiment we have just done. Therefore the gap should
also be about 32 cm and the correct answer to your question should be (A),

ieee I can crawl under it."

"We'd better prove it" said the teacher.

"Let ¥ be the radius of the Earth, R be the radius of the circular

steel band. From C = 2 7+ ¢ where C is the circumference e
_ C
we have r —
2 1
' R= C*2 = C + 2 = r o+ 1
- 73 -



S The height above the surface of the Earth the band would have to

be suspended should be

1
e

m = 0s318 m = 31.8 cm

Can you notice anything interesting from the answer
"The length of the equator C has disappeared."

"Yes, it means the radius is immaterial. The excess length 2 m
is the only factor which affects the height. This also explains the fact

that you got similar results from different circles.”

As an extension to this lesson, the teacher can introduce some .

knowledge about 77 such as
(1) Early Chinese achievement in the study of 77 ,
. o)
 eegs Chou - pei' Suan-King ( )%x 'ﬁ'{% C/%. fzg_‘_ ) regarded

Toas3 (5% e QG -7 2

Tsu Ching-chin ( #A ~F 2. )y 429 - 500 AD., is the first

man in this world to obtain such a precise value of 7T by
pointing .out that
3.1415926 < 7 < 3.1415927
(2) Some curious approximations of the value of -1 ,
22 355
€eJe
E— E— j 10 .
7 5 113 B etc
354
All these can be easily memorized. (F?wﬂ 41,2,3, 5§ ﬁ;-77?;’>
(3) Mnemonics to assist the recall of a good approximation to 7T
€ege " See I have a rhyme assisting
31 4 1 5 9
My feeble brain its tasks oft-times resisting."”
2 6 5 3 5 8 9
(4) Latest development in the task of finding the value of T by

using an advanced computer.

- 74 -




A Portran Program for PrimesIess than 36100
JOSEPH SHIN |

Mathematics Secticn, E.D.

This program- constructs a table of primes, up to 36100, by
a procedure similiar to the 'sieve of Eratosthenes'. It is known
that if n< N, and n is not prime, then n must be divisible by a
prime not greater than,/N. We now write down the numbers

1, 2, 3, 44 5, 6, T, &, 9, 10, 11, eeocceey 36100

and strike out succesgively:

(i) 1.
(ii) 4, 64 8, 10, eess (i.es all even numbers starting
_ from 4)
(iii) 649y 12, 15, wess (iee. all mltiples of 3 staring
frot 6) : .
(iv) 10, 15, 20, 25, «.(ise. all multiples of 5 starting
from 10)

We contimie the process until all multiples of 189 starting from
378 are struck ocut. The numbers which remain are primes.

PROGRAM FOR FRIMES LESS THAN 36100
DIMEN SION IPRIME (36100)
053 =1, 36100
5 IPRIME (J) =J
0 35 J = 4, 36100, 2
35 IPRIME (J) =0
D 25 K = 3, 190, 2
‘L=2*%K ,
D0 15 J = L, 36100, K
15 IPRIME (J) = O
25  CONTINUE
N =0 :
D0 45 I = 1436100
TF (IPRIME (I). LE.. ) GO TO 45
"H=F+1
1FRIME (N) = IPRIME (I)
45  CONTINUE
WRITE (6,70) (IPRIME(I), I .= 1, N)
70  FORMAT (1H , 20I6)
STOP
END

Remark »
(1) COMPILE TIME = 2 SEC

(2) CPU TIME = 52,16 SEC _
(3) ARRAY AREA = 144400 BYTES
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monthly, October through May at

Straight eIl
P.0. Box 1614
Indiena University of Penngylvania
-Indiana, Pennsylvania 15701
| U.S.A.

Subscription : US $11.00

2) The Mathematics Teacher

3) The Arithmetic Teacher
Official journals of the Naticnal Council of Teachers of Mathematics,
published monthly, September through May at

1906 Association Drive,
Reston, Virginia 22091,
U.S.A,

Subscription : one journal, US $17.00) plus US$1.00 for mailing outside
both journal, US$34.00) the United States.

4) Journal for Research in Mathematics Education
A joumal of the Natiornal Council of Teachers of Mathematlcs,
published five times a year: November, January, March, May and July at
1906 Association Drive,
Reston, Virginia 22091 ,
U.S.A,

Subscription : U$ $10.00 + US $1.00 for mailing

5) Mathematics Teaching
Published quarterly by the
Association of Teachers of Mathematics,
Market Street Chambers,
Nelson, Lancashire, BB9 TLYV,
England.

i
i

Membership fee : #6.00 per year

6) Investigation in Mathematics Education
Published quarterly by
The Centre for Seience and Mathematics Educatlon,
The Ohio State University,
1945 North Eigh Street,
Columbus, Qhio 43210,
U.S.4,

Subscription : US $6.00 per year + US 504 forforeien mai lings

7) Educational Studies in Mathematics
One volume will be published yearly: February, May, August, November.
Subscription : US $54.00 per volume of 4 issues including US $6.00
postage & handling
Publisher :|D. Reidel Publishing Company, |
P.0. Box 17
Dordrecht, Holland.
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8) Mathematics in School, Association's Newsletter and Reports
Published 5 time a year on behalf of the Mathematical Association by
Longman Group Ltd.
The annual subscription is.£8.50
Applications should be made tm
The Subscription Manager,
Longmnan Group Ltd.,
Journals Division,
43/45 Annandale Street,
Edinburgh EH7 4AT,
Scotland.

9) Mathematical Gazette
Subscription : £11.50 per year
Lpplications should be sent to :
The Mathematical Association,
259 London Road,
Leicester LE2 3BE,
Ingland.

10) Journal of Renreational Mathematics
Lpplications should be sent to

Baywood Publishing Company,

43 Central Drive,

Farmingdale, NY 11735,

U.S.A,

11) Mathematics Magazine
Applications ghould be sent to
Department of Mathematics,
St. 0laf College,
Nerthfield, MN 55057,
U.5.A,

12) MATYC Joumal
Applications should be sent to
Department of Mathematics and Computer Science
Nassan Community College,
Garden City, NY 11530
U.S.A,

Other Mathematics Journals

13) The American Mathematical Monthly 14) Journal of Educational Data Processing
c/o R. P. Boas c/o Sally Douglas
Department of Mathematics Cabrillo College
Northwestern University 6500 Soquel Drive
Evanston, IL 60201 Aptos, CA 95003
15) Creative Zomputing 16) ERIC/SMEAC
David H. Ahl, Editor c/o Jon Higgins
Tdeametrics 1200 Chambers Road, Rm. 310
20 Lynnfield Drive Columbus, OH 43212

Morristown, NJ 07960




17) Fibonacci Guarterly -
Brother U, Alfred, Editor
St. Mary's College
Moraga, CA 94575 B

18) The Mathematics Student
c/o Dr. David Logothetti
Department of Mathematics
University of Santa Clara
Santa Clara, CA 95953

19) Historia Mathematica
c/o Kenneth O, May
University of Toronto
Toronto M5S 1Al

20) Two-Year College Mathematics Journal
c/o Calvin Iatham
Monroe Community College
1000 East Henrietta Road
Rochester, NY 14623

21) Calculators/Computers Magazine
c/o Don Inman, editor, DYMAX
P. 0. Box 310
Menlo Park, CA 94025

Letters to the Bditor
Dear Sir,

It was pleasure in reading your recent School Mathematics
Newsletter. As a mathematics teacher, I found the articles useful
and inspiring (especially those in the Classroom Notes). It would
be convenient to keep cach Newsletter to oneself for frequent review.
Some of my colleagues share the same desire with me. I wonder,
therefore, if we can obtain Newsletters of our own. It would be just
fair, of course, that we should pay for the paper and printing,

I hope that I haVélnofvcause you too much trouble,
| Yours faithfully,

(Tsang Mak Yuet Kwai)
Queen's College

Dear Sir,

A Your Newsletter contains some interesting articles besides
news. The present practice of sending one copy of it to a school means
that most people will not have enough time to go over it carefully, and
much of the effort that go into its production will be wasted. Is it
possible for individual mathematicians to subscribe to the magazine ?

Yours faithfully,

(Robert Shin)
Kwun Tong Govt. Sec. Tech. School




CLASSROOM NOTES - 719 =

17. Some summation formulae for binomial coeff‘icients

Ca) > (-5 ns" )= (n +1)/2n

s=o0

s n-g - n+l n+l

b) 7 ("¢ )= _1 Lx -y ]
<=0 X =Y

' ' v - 1
Where x = % [ 1 + (144t )VZ J and y = 3 ‘: 1 - (144t)° 1
(vajda, Mathmeatical Gazette)

18. A graphical representation of .quadratic equations

Let the equation be

x° +ax+b=0
Take rectangular -ca.rtésian co-ordinates plotting:a against b so that
every point in the plane represents an equation with real coefficients.
The locu$ of all equations having equal roots is the parabola

a2=4b ..l...'.l.....l.‘... (*) S !
All points inside the parabola - (*) represent equatlons w1th complex roots

and all points outside (*) represent equations with real roots.

(Anthony Bayes, Mathematical Gazette)

T -_—_(Zr:r )2

Let S (0) =0
s (1)=0 .
S (r) = the sum of all possible products formed two at a time from the
first r integers r = 2)
Then n 2 n 2
107 seswo(Z5 )
3 2
and s(1) - s (0) =% (1 - 1 )
s@) -5 ()=% (27 - 22 )
53)-s(2) =% (33 - 32 )
+) S(n) -8 (n-1) =2 (w3 -n2 )
R S < n
S(n) =32 (4/-—1 r — Zl
n
Thus E 1 f 3= :rL1 r S 25(n)

Hence ZT r 3 =<§;1 r )2 (Roger F. Wheeler, Mathematics Gazette)



20.

21.

22

23.

24.

A triangle inequality

ABC is a triangle. If O is a point on the triangle such that the distances
of O from A,B8,C are X, ¥, Z whilst the perpendicular distances of O from
the sides BC, CA, AB are x, y, z respectively, then

X +Y+2 == 2 (x+ysz)

(P. Erdds, Aufgabe 7 Mathematikai Lapok)

A formula for v

. Tl -4t (o)

1
= 16 tan
(15) 515

TF = 32 tan
(GeF. Freeman, Mathematical Gazette)

A relation between progressions

If an arithmetical progression a (1), a(2), a (3), seess and a geometrical
progression b(1), b(2), b(3), sess. satisfy the conditions

a(l) = b(1), a(2) = b(2), a(1) # a (2) and a(1)-a(2) > o0
then for n = 59 4y 5y eees
a(n) < b) if a(1) > o©
a(n) > b(n) if a(l) < o
(D. Djokovic, Mathematical Gazette)

Magic squares In any 4 x 4 magic square, if T is the total of the numbers
in each row, column and diagonal, then the numbers in the four corner cells
always give a total T.

(D.B. Eperson, Mathematical Gazette)

Two_ trigonometrical inequalities

For O < x < 7
2 < 1 - cos x < %z and
™ S T2

]

5
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25.  Proof ' of the remainder theorem ! S e i

Divide f (x) by x - a :
N ! f
X -~ a } f (x)
£(x) - £(a)

£(a)
(T <M+ MacRobert )

26, Applications of the’ineguaiity of the means to prove (1 + L/n)n ig an
increasing function of n

{ (1 + %fl} l/(n"q:)<{1+(1+3_1)+m.(1+1}_i_)+....+

(1+}_)}/n+1)=1+nil

n +1

@+ Ly @r 2

(J+5te - C.L. Sinnadura, Mathematlcal

. Gazétte)-.
27« Runs of squares
2 2 2
3 + 4 = 5
2 2 2 2 2
10 + 11 +12 = 13 + 14 L

2 2 2 2
36 + 37° + 38° 4+ 397 + 40° = 41° + 42° + 435 + 44

28. Solution of JX +7 +dx -1 =2 ———Qf—-rg— (1)

Since (x +7) - (x -1) = 8, then

X +7 - (x1) = 8
S XFT +,X=1 2
giving S
X+7 X—1 4 e (2)
(1)+(2) 2 N x+7

J. x B
substitution, 2 1is not a root of (1). Hence equation (1) has no solution.

(Richard Beetham, Mathematical Gazette)




29. The majic of squares

2 2
52 + 152 + 252 + 352 + 452 + 662 + 762 + 862 + 962 + 106 + 116

2 2 2 2 2
=62+ 162+ 262+ 362+ 462+ 562+ 77 + 87 + 97 + 107 + 117

30 Sinx Z X - x3/3!forx Z o

We restrict our consideration for x = o only
Let f(x) = Sin x - x + x3/3! (so that £(o) = 0)

cosx - 1 +x%/2, £'(0) = 0, and

'
Then £ (x)
£"(x) = - Sin x + X,

Since - sin x +x 2 0, so that £"(x) » o which menas that £'(x) is an
increasing function. Thus

£'(x) Z £'(o) = 0 which means that £(x) is an increasing function.
Jyosinx - x +x3/31 2 0
i.es Sin x 2 x - x3/3!

31. Log x 5 x~-1 for x > 0

May be proved by differential calculus.

32, A.M. 2 G.M.

Let X1, Xp eeesss , Xn be n positive numbers and let

A=(X1 +X2+ escoss Xn)/n

Now
log 21 1, (by classroom note 31)
A T A
X X2
log -2 < = _
A T A — 1t
+) log *n < *n
— Ry e — l
A oA
log xl x2 L N B I ] xrl < O
Arl .
Thus A0 >
us = xl x2. soe e Xn
. n
leCo A 2 /\/ Xl x2 cese xn

- 82 -



13.

14.

1,7 L]

21.

R2.

TR o ]
Ll Uit aat

C is a point on a guadrant arc iB, centre O, and E is a point on the
arc 4C. The perpendicular from & to OB meets OC at F; D is the foot
of the perpendicular from C to OB and H is the foot of the perpendicular
from E to OA, If IF bisects OD at C, show that b trisccts AC.
‘ (Archlb&¢d J. blnluy Mathematical
azette)

Arrange the digits Hmlltn9,uufumaquBdewnﬁmmtgﬂdm;ﬂw

rextest possible value. : . .
g P e e (Sinclair Graat, Mathematical

(ANS @ 412) Cuzcttc,)
If a graph of & cubic function y=f(x) mcets the x~2xis in the points
(a,0), (b,0), (c,0), then the tangant at the poiut

. a_:.b o3 l-b N N

(== f (3%—) ‘' pusses through (c,o)

, 2 /
(T. Nekazawa, iathematical Gazette)

The formulz +n(n-3) for the nuaber of diagonals of a convex polygon with

n sides is well known, Assume that 21l the intersections are distinct,
at how many points inside the polygon do these -diagonals interscet?.

(a5 3 n(n-1)(n=2)(n~3)/24) - - (W.R.3, North, Udthumutlc
. Gu,;\, utb/

If a(1), a(2)y a(3), .....and b(1), b(2), 0(3), ..... cre sequences of
positive numbers, we write

‘i a(n)y ; < ib(h) 1

to mcan . :
thbrc px1"+ 2 mumber N such that a(n) < b(n) wherever n>N,
Which of the Pollow1"15 are true?

( ) If a(n) « b(n)l nd o(p)‘( (n)t then \a(n) < c(n2\ N
(ii) If it is not the case that 'a(n). (b(n)g then | h(n 1) (<a(n)
Justify your assertions with proofs or counter-exauples. t ’

For x™ 0, prove that
x/(Lrx) < 1n{l+x) %

£(x) is a real function that satisfies, for all x, y
£(xy) + Hlx=y) = 2£(x)L(y). ‘
Prove that either £(0)=0, or £{0)=1 and £'(0)=0

If n is a positive integer, prove that the final dlglt of its square
conot be 2,3,7 or 8. Prove further that the final digit of the sum
of the squares of the Ifirst n integers camnot be 2, 3, 7 or 8,

Let l . ~
~ ! A\ n)
a(n) = =% 1 (1+e2) = (1-48)"
2 NZ l

Establish o Linsar PbluthQShlb botween a(nj, a(n+l) and a(n+2), and

ceduce thot a(n) is an integer for all positive integers n,

Suppose £ is a twice differentiable function with £4(x,<0 for all
x>0, Show that

. X ,+Xo N pp

(1) f(%))(f(}c,/—%kaz NE (x, % > 0)

(i1) If 0<ad<b then .
£(taa(1~t)b) 2t£(a)+{1-1)f(b) for all 0Lt 1.




23,

b

The number 1649 of four digits has the property that the numbers
_16, 64, 49

formed by pairs of successive digits from 1049 are all squares,
Determine all numbers (of 3, 4, 5, ... digits) with this property.

There are 10 stacks of coins, each consisting of 10 half-dollars,
One entire stack is counterfeit. Assuming that you do know the
weight of a genuine half-dollar and that each counterfeit coin
weighs one gramme more than it should, It is known that one can
identify the counterfeit stack by a single weighing of coins on
o pointer scale. Do you know how?
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University lecturers, college of education lecturers and
mathematics teachers who wish to comtribute articles for
publication are more than welcome., Contributions need not
be typeg. For further information, please contact the

Editor, School Mathematics Newsletter at 5-774001 Ext. 36.
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The articics in this 3chool mathoiatics Newsellter record |

the personal views of the conmtributers and imst not

necessarily be takes: o expressing the official views of

the sducabion pepartict, Heon Kong.

University lecturers, collepe of cducation lecturcrs and
watheuwatics teachers who wish to coutribute articles fo
publication are more than welcoie. Contrihutions nccu not

be types. For further inforuation, pleasc coubact the

wditor, school natheumatics xewsletter at 5-774001 oxt. 36.

i
o
Il
I






