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It i¢ not so long since the first edition of Mathenatics
Borun wan despatched so there has not been sufficient time to
get o recoction from readersconcerning its general style and
content. The Editoriesl Committee is very much aware that
the magazine did not live up to the objectives outlined in
the first editorial. This, the second edition of the magazine,
is we bhelieve ar improvement in that there is a greater range
in the type of arvicle and some discussion and comment more
in keeping with the title of the megazine. But there is a

long way to go yet.

One way of measuring the success of the magazine will
cortainly be by the amount of discussion that is inclicded.
S50 may we ask you once again to let us have your views,
comments, questions and requests. If you have any suggestions
Tor improving any aspect of mathematics teaching, however
simple the ideac may appear to you, there will be many other
teachers who will gain from reading about your approach.

So please do not hesitate to writc to ug,

Only if you let ues know what sort of magazine you
want can future editions of Xathematics Torum meet the needs

of the rcgion.




IvbOMPUTERS AT WORK

[Editorial note: This article by Mr. Lionel Yee,who is the
Head of the Electronic Data Processing Unit in Suva,is the first
of a series of articles designed to explain what an electronic
computer does and how it works. At the end of the article are
twvo pages of photographs which indicate the parts of a computer
vhich Mr. Yee refers to in his article. In the article the
parts are labelled (A) (B) (C) etc., and the corresponding parts
in the photographs are also labelled (A) (B) (C) etc.]

l. What is a Computer?

A computer is an electronic device that has a variety of
functions. For instance, it has a section (A) that will accept
information (input), it also has another section (B) that will
produce information (output). This may appear in many ways,
the most common being printed on paper (€C). In between, there
is a section that can do calculations (D), store information and
a lavge number of other things.

2.  The Regional E.D.P. Computer Centre in suva

At the E.D.P. Computer Cenire in Victoria Parade in Suva,
a powerful and flexible computer is installed. It consists of
a number of cabinets full of electronic equipment. Thege are
placed at various points in a room comparable in size to a large
classroom (E). The various cabinets are connected by cables
underneath a raised filoor. Some of the equipment looks 1like
large tape recorders (F). These are used to record information
and behave very much like the music tape recorders.

3. People working with the Computer

A computer is just a tool and withcut people it will mot /
do anything. So at Suva, there are lots of people who have
learnt how to make the computer work. There are the opematQrs

Q




(6) who "drive" the computer; there are the programmers who

do the thinking for the computer, In other words, the pro-
grammers plan the work in advance so that the computer knows
what to do. When the computer does it however, it does so with
great speed and accuracy. It never makes a mistake so long as
the programmer didnt't make a mistake.

4. Type of Work

At Suva, the computer is put to work on a wide range of
applications. It pays people's salaries, sends statements for
credit accounts, produces trade statistics, does banking deposits
and withdrawals and so forth. It can also do complicated
mathematical calculations as well. However, in all cases it
requires data to work on, and must be told what to do. If
wrong data is fed, wrong results will be produced. If it was
told to calculate in a wrong fashion, it will do as it is told,
Before the computer starts to work, data must be prepared and
this usually takes morc time. Usually data is entered using
punched cards i.e. oblong cards with oblong holes at various
places(H).

5« A typical day at the Computer Centre

At the beginning of each day, the operator has to clean
the equipment to ensure it is free of dust. He puts paper on
the printing cabinet and then switches on the power. At
ano?aexr section of the Centre the punched cards are prepared
from documents or forms from various oragisations or departments.
These are put together with instructions written by the pro-
grammers. Another person will then ensure all the data is
available for the operator.

From this the operator will put the correct data on the
computer and the correct buttons are pressed. He follows the
instructions accurately and after a very short time the results
are printed out. These are then registered and stamped ready



-6 -

for despatch to the people who use the information.

(. sSome Advantages of Computers

Many advantages are found in getting the computer 20 do
osrtain kinds of work. For example work that takes a iomg
time to do, or work where thecre 'is a lot of data and it 4s
&idfficult to produce accurate statistics speedily. Sometimes
the typc of work is boring, simple and ropetitive. The .
eomputer introduces new work habits for people. It has ereated
many new types of work jobs. It has the advantage of doing
things acourately and quickly. It also does not get annoyed
£ you give it too much of the same type of work. 1In fag@t, it
amjoys it. It likes doing complicated things all the time and ..
does not get tired. It does not mind being bossed around and

alvays obeys your instructions. In other words you could call
1¢ "i'hoe Qpeady TAiol¥,

L‘D'S' YEE. SWA.
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PLAYING WITH 2

A favourite pastime of many children and teachers is

developing tricks with numbers. No doubt you have seen and
used tricks such as, 'Think of a number betwecen O and 10;
double it . . . ',

Below are several tricks. with the number 9.
1. Take any number, say 936, and multiply it by 9:
936 x 9 = 8424.
Aéd the digits of che answer:
8+ 4+2+ 4+ 18,
Add the digits of this answer:
1 +8=09,
The result is 9.
The procedurc is illustrated by the following flow
chart:

Choose any number;
call it A

Y
Multiply A by 9J
\

Add the digits in

the ansver

XNo g the answe

\9?

Y Yes
Process is complete

N




Questions:

1. Begin with the following nwnbers, and work through
the flow chart for each:
83, 142, 836, - 1029,
' Is the final answer always 9?7

2. Vhy is the final answer always 97 Can you Justify
¥he process algebraicelly? .

Here 1s another trick w:l.th 9:
2, Write down the numbers 12345679 (om:\.tt:l.ng 8).
Multiply the number dy 9 x 2:
12345679 x (9 x 2) = 222 222 222,

'- Questions: ; . , ,
1, Multiply 12345679 by 9 x 3. What is the answex?
2, Under what conditions does the procedure produce

(a) a series of 4s,
(b) a series of 5s,
(c) a series of 68?

3. Can you explain the procedure?

Tinelly, here ig a third trick. Can you explain the
Procedurs =nd why it works? ’

G » T +7 =83
9 x 5 " SRV Bt
Q%957 4+ % = £ 28
O« U376 &+ 4 = N ETR
9 x HUTHS + 3 o= £LE EE3
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9 x 987654 + 2 =8 873 £88
9 x 9876543 + 1 = 88 888 388
9 x 987654321 + O= 888 888 888

There are meny other tricks with 9 and other numbers,
If you know others, write to the editors of Mathematics Forum.

M.S. Britt, U.S.P,.
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DIV TN

Editourial Note: This is an article concerning the lay-out
for a standard long division sum.]

Division is repeated subtraction in the same way that
multiplication is repeated addition e.g.

16 + 16 + 16 + 16 + 16 = 16 x 5 =801 80 + 16 = 5
16 added together five times = 80 | 16 can be subtracted
from 80 five times.

In doing a division problem it is important to understand
that we are seeing how many times we can subtract the divisor
from the dividend. In doing this we remember the place values
of our number system.

[10,562 5 8|

8 ) 10,562
8,000 1000
2,562 > This leaves a remainder of 2562.
2,400 300—> 8 goes into this (can be subtiacted from)
is2 ~\\\\\§53OO cimes.
160 |~.20 This has a remainder of 162 !

~—y
e

2 1325\\f58 goes into 162 20 times, remainzer of 2.

8 can be subtracted 1000 times from
10,5062,

10,562 == 8 = 1320 4+ 2 remainder.

In the division above we first saw how many 1000's of 8 could
be subtracted from 10,562. Then we saw how many.lQQiS could
be subtracted from the remainder. It was 300 times. We then
saw how many 10%s of 8 could be subtracted from 162. It was

ten 10%s or 20.  So we come down the number system 1000, 1CC,
Here ie another examplces
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56732 4 26
26 ) 56732
52000 2000
4732
2600 100
2132
2080 80
52
52 2
. 2182 Answer

The big advantages of this methol are that it is based on
understanding and that, ev~ ii the multipliers at any stage
are not as big as they mi_ht pe, this will not effect the final

answer, This latter point is illustrated by an example in
another base.

Consider 1432 divided by 34 in base 5, or in short

L 1432(5) - 34(5)

34 ) 1432
340 10 -—» 34 can be subtracted from 1432 at
1042 least 10 times
340 10 .—» 34 can be subtracted from 1042 at
202 least 10 times
123 2 ~—> 34 can be subtracted from 202 2
24 22 times

Ansver is 22(5) with remainder 24(5). we can check
this carrying out the inverse operation.
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34

x 22
123
1230
1403
+_ 24
1432

Here is another example.

{A 12214y + 124

1e y 1221
11220 100
0021
12 1
2 | 11

Answey 101(3) remainder 2.

Again we checx by carrying out the inverse operation.
101
*x 12
202
1010
+ 2

)

1221
Phis is not really a “new" method of division but an
texpansion® of the traditional method as you will see by com~
paring the two methods. Here is the traditional way of setting
out the sum 56732 & 26
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2182

56732 In this method we said

52 How many times does 26 go into 56%

47 The answer is 2.

26 What we should really be saying is, "How
213 many times is 26 going into 567329%

208 The answer is 2000 times,
52 and so on.
52

I believe that if we use the method outlined in this
articie our children will get a better idea of what division
is all about.

EROTHER GILBERT,
VATUWAQA BOYS SCHOOL,
FIJI.
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[Editorial note: This article is reproduced by kind permission
of the Editor of the Nauru Maths Teacher. 1If you or the
children you teach would like to make up similar puzzle$ which
relat: to any other mathematical topics we would like. to see

them.]

or a solid.

@,

10

1

O

O

O

¢'‘nd & message.

Unscramble each word. \Each one is the name of a shape

Write the answers in the space at the side.

SPIRM
LARGECENTD
LEGTRAIN
RSHEEP
SEMI-RELICC
CLERIC
SEEPILL
CEBU
PRIMDAY
ARESQU
DRYCLINE

ONCE

write the circled letters in the spaces below and you will
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‘ A LESSON ON PRIME NUMBERS

Lesson outline

Wwe outline a lesson in which the definitions can be derived
after class activity. Each student is given a square of dots
(lattice) say 20 x 20. This can be done by marking the inter-
section of lines on square paper.

Teacher!s instructions or questions will be labelled "T",
the students! expected response by “s",.

“"Label your Yows and colwmns horizontally and vertically

T
etaritiing at 1%, 1
4 [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ 4 [ ] [ ] [ ] [ ] [ ] [ ]
3 L] L] L] [ ] L] [ ] L[] 3 3 [ ] L[] L[] 3 3
2 [ ] © [ ] [ ] [ ] [ ] B q [ ] [ ] [ ] [ ] [ ] [ ]
l [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [} A [ ] [ ] [ ] [ ]
1234
T: "Circle each dot in the bottom row
4 [ ] [ ] [ ] [ ] [ ] [ ] [ ] » [ ] [ ] [ ] [ ] ® [ ]
3 [ ] ® [ ] [ ] [ ] [ ] L [ ] [ ] [ ] [ ] [ ] [ ] [ ]
2 l [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
N YoXoXoXcRoRcRc X Xc X RoXoXL)
1234
T: "In the second row, leave the first dot, circle the next

one, leave one, circle one, and so on till the end of the
row.,
20@.@.@0.00...@
lOEPOOOO® s ¢ ¢ 06 ¢+ B
[JKU:‘ 12345¢6 20
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"in the third row, leave two dots, circle one, leave two,
circlo one and so on®,

N IR N

2 2R @D e @®

1@@@@@@&..-..-@
123456 20

WRow 4, leave 3 dots circle 1 dot and so on. '
Row 5, leave 4 dots circle 1 dot and so on. ‘
Continue till every row has had some dots encircled (after
gsome stage there will be only one cirvcle in a row)",
The pattern for the 10 x 10 square will look like this: -
10 6 ¢ ¢ ¢ ¢ ¢ o o«

C s e e e e s @ e

L ] L ] L] [ ] L] [ ] L] @ [ ] [ ]

LI R Y IR R
N N o R S
@ ¢ o0 o
e e B e s e (B e e N,
c e @ .
)
©
10

Note: This can look very effective if different colours can
- be used for circles in different rows.

#pet?s take a number on the horizontal line. 4 for instance.
There are 3 encircied points above it. What numbers 4o
these points have to the left?"
P &0
2 &—0
i &0
4
iy, 2 and 4",
Rilow are 1, 2 and 4 related to 47"
wphey are factors®.

» L] [} L]

0

&
1

PoO®
567

AR WD U oYY XY

ne O
wE

H OO
aC O @
N CIC)
v @
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“"Now we take 5 on the horizontal line. [low many eucirelaed
pointsev

"Twoll N

"What numbers dn wc £ind to tha 1left of these two points?®

lll and 5".

"How are 1 and 5 related to 5%".

"They are factors",

"What are the factors of 99%,

"1, 3 and 9",

"How canr you see thise".

"By looking at the encircled points in the 9 column".

"We say that the set 1, 3 and 9 is the factor set of 9 and
we will write Fg = {1, 3,9} What is F,,?" o

D

"Now in your exercise books rule three columns and complete

what I am startlng using the diagram. Leave the third

column blank",

Number Factor Set
1 {1}
2 {1, 2}
3 {1, 3}
4 {1, 2, 4}
5
20

"Good, now you aave all finished I want you to label the
third column 'Number of members in factor set'.  I'll
do the first 4 numbers for you".



' '.""'x'fz o

- 10 4 4 20

-~ 20 -

R Factor Set . Lumber of members
U S e 1 in Factow &t
1 {1} ) 1 .
2 {10 2} ~ 2
3 {1, 5} 2
4 {1, 2, 4} 3

Check that whea the table is completed that mewbers in the
first and third coivnng arecs

Nuaber No, of Number " No. of
_ Factoxrs - Facters

-

] 11
12
13
14
15
16
17

EY
-

19

SR U R LS
0

»
.

O3 0w D W

0
MO A D DM,

w b

.
-

“What is tae most conmon roumier of factors?®
now,

"Yhich nunbers have 2 factors®

"2y 3y 50.7, 11, 13, 17, 19",

"These are cailed pri.e uunbers. Nawe me some priue
nunbers bigger than 20¢.

ﬂ23” P

"Good" .

"Is 1 a prime ruuaber?®.

"Hov,

"Why notov,

"It docs not have two Gifferent Ffactors®,

A number, like 4 or &, whiciki has more than 2 factors is
cailed a compesite number. Name me scme more composite
nurbersy,



O

;wzi-;

: "9, 10, -

: nGood" .,
H "Is 1 a composite number?®,
S:  "Nov,

: "Why not?".

4 " —o——-" .

Conclusion :

T: "We have seen that there are three types of numbers, The
prime numbers 2,3,5,7,-~; they have 2 different factors. The
composite numbers which have more than 2 factors, And 1
which is neither prime nor composite".

EYou may wish to compare what has been outlined above to

the method in "Pacific Maths" Book 6, Unit 29, Sets 2,3,4, (Page

177). Note that using our lattice the factor sets required in

set 3 can be easily written down]

Further suggestions:
(1) The numbers 1,4,9 have an odd number of factors. Write
down some more, What property do all these numbers -have?

(2) F,g ={1,2,3,6,9,18}
Foq ={1,2,3,4,6,8,12,24}
Fig MF,, = {1,2,3,6}

How are 1,2,3 and 6 related to 18 and 247

6 is the largest member of the set.

low is 6 related to 18 .and 24?

(An introduction to h.c.f.) .

(3) Look along the rovs rather columns. In row 2 we have the
numbers 2,4,6,8,10,12,14,16,18,20, But it does not stop
here since by making the lattice big enough we can include
every even number or multiple of 2.

write M, = {2,4,6,8,10,12 = - -}

M, = {4,8,12,16,20,24 - - -}

similarly M. = {6,12,18,24,30 - - =1
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MyN Mg = {12,24,36 — -1

18 M4 N Ms a set of multiples? Being an infinite set it has no
highest member. However 12 is its least member,
How is 12 related to 4 and 69

1S ) A PRIME NUMEER?

Appendix:

It is clear from the lesson outlined above that we have
defined numbers in such a way that the zuswer is Clearly “Now,
However many of us were brought up to “eliesve that 1,2,3,5,7 and
S0 on are the prime numbers and many dictionaries give 1 as an
example of a prime number. The definition given right be ag
follows: .

4 (natural) number is prime if its only factors are 1 and
the number itself. 4 number is composite if it is not prine,

According to this definition 1 has 1 and itself as its anly
factors and =0 is prime.

vhat possible objection can there be to 1 being a prime
number? The objection can be regarded perhaps as only a
theoretical one. The Greeks over 2000 years ago in considering
the nature of composite numbers saw that they could be expresgsed
as the product of prime numbers. For example 120 is composite
and we can write

l120=2x2x2x3 x5, _

Provided we write this product with the prime numbers in in-
agreasing order, this is the only way we can express it. Thg
statemént that every composite number can be expressed in only
one way as a product of prime numbers in increasing order is
;;;wn as the Fundamental Theorem of Arithmetic.

This may appear obvious, but take a large number, say 8633. s
it prime? You may like to try and find prime factors before
ieading on. One of the following is true

8633 = 83 x 101 = (1)

8633 = 89 x 97 - (2)
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- Checy which one by nultiplying. The fundamental vheorem says
that we cannot have (1) and (2) both true. Now if 1 is prime
then there is a problem. We can now express a composite number
in many different ways as a product of primes.

6 =2x 3

6 =1x2x3

6=1x1lx2x3

6 =1x1x1x2x 3, and so on.

This violates the fundamental theorem of arithmetic; it is
the historical reason why we do not wish 1 to be prime.,

Js PORRIT, U,S.P.
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[puzzm':s FOR TEACHING

[_-—Editorial' note: In the May issuc of Mathematics Forum we
.- included someé extracts from a lettcr written by Mr. D, HoLeo”
of Nauru. Below arc some further extracis from his lctter.
We are sure that the ideas contaoined in his lcttef will be of
interest to teachers locking for ways to enliven their 'J.essonsJ )

E’j Find the rule in. the First puzzlc. Use it to comploto
the otlhors: L ~ L , _ ‘

12!3 T sl

3¢] (& [—7%

Many ycars ago, peoplc learnt their tables only as fox as
the five times tablc. Here is how they multiplied the other
‘numbers less tham 103 '

-

Multiply 9 x 7

Write the numbers like this 9

-
Subtract cach number from 10, 9 1
and vrite the answer alongside 1.3
Drav in the cross X, and 9X1
inultiply 1 by 3 .3

—_—
Subtract aiong cither line 9><1
(9 -3 cr7.1). 73

6 3 answer
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Use the method above to do these:
(a) 9 x38 (b) 8 x8
(¢) 7x8 () 7 x7

Can you extend tih's method to multiply numbers larger
than 10 but lean than 2C, ¢.g. 13 x 15.

I[E] Here is a code puzzle.

A D E L N P R S T U
120 72 210 60 280 315 378 180 385 330

work out thoese problems. Use the code to find the letters
and write them into the square. '

e Tox4 6. 42x5 R FERE
2. 9 x 20 7. %2
8. 62
4. 36 Xx 5 e - - -
5- 35 x 6 9. 70
2

Make wp a puzﬁle like the one above.

D. Mc .LEOD, NAURU.
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COORDINATES

[@ditorial note:

Mr, McLeod of Nauru sccondary school sent to the
U.N,D.,P, llathematics Section comments and notes on the
pupil's pamphlet COORDINATES I some of which are reproduced
below, Iiven if the pamphlet haes not been seen the « caestions
will be understood.]

Lecording to Diencs, to teaxch a concepnt we should do
ftaree thinzs:-

A. Present it in as many disguises as possible i.e. change
the visual form.

This has been done through the use of -~ - oo

(i) geo-boards,
(ii) the classroom,
(iii) graph paper,
(iv) and maps.

B, Change all the mathematical variables possible., In

this pamphlet the concept being taught is the use of
of coordinates to Tixz a point. Possible mathematical
varisbles that could be changed are:-

(1)  locating an ares rather thun a point,
(ii)  changing the scele,
(iii)  changing the surface,
(iv)  changing the number of dimensions,
(v) changing to polar co-ordinates.

C. Present an inverse case if it exists.
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B (i) Locating an area rather than a point i.e. labelling the
columns instead of the lines (ef. bar graphs)

EXAMPLE T

Secret Codes

5 L B C D B 1. Can you read these messages?
4 P ¢ H I 4 a. 33 15 .52 .34 42 44 42 55 15
5 K L M N O 42 51 o
2 P Q R S T be —..._ s
1 T v w X X Co i'mmmmm.
1 z 3 4 5 2. Write a message of your own.

(Z is missing)

EXAMPTE TT

The book S.M.P. A contains the game of "Battleships"
i which regions'as opposed to points are labelled by
coordinates., -




B (iv)
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CHANGING THE NUMBER O DIMENSIONS

(2)

One dimension,

"On a line we need one co-ordinate -

the distance from the origin." '

"Does the line have to be straight?"

"Will any line (route) do provided it is Tixed?"

Tarava

(b)

Three dimcnsions,

€eZ. "Where am I in the room?

"yYhere is my head?"

"Where am I if I am at. (87°E, 28°m,

Provided the plone
follows the route,
we need to know only
the distance it has
gone to fix ite position.

(in paceg)."

29141 £ )

"here am I néw (180°F; 0°g,” Tzooo Pt)ew
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IDACTINRYY oUTNE  (some suggestions)

One of the things we should alwsys look for in our
te“CJ,lg s an opportunity to tie ovr work in with other
s 8. Po 23 of the unit ofi'ers the chance to dlscuss
'V"*h tile Sthdents (or enlist the aid of the geography
+ear~ae1 in discuscing) '-he usie of ooom‘dinates when T

i, 'fhe surface is changed. P.23 opens "We have seen %hat
‘Wwe need.two co-ordinates if ws want to describe a point
which is in a plane" . This leads to the question,
"What if the surface ien't a plane?"

"How do we locate a point on a globe?" -

e.g Vhat is at 178°E, 18°3 ¢
Where is Nauru?

"Does the surface have to be *smooth!?" what'abdut
hilly ground?" '
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References. Pearcy and Lewis. "Experiments in Mathematics,

Stage 1" contains a glorious illustration of what haoppens
when one co-ordinate is changed,

3 Double the —
.//’”1P—~(:;:Efizifinate > \“‘\\\
| |

4 4 '
. 2
. 3 T 3 5 .
Little : L Hibh
Church _ E LN Chrch
' q2 ] g 2 7 v
7> 2R
A 07N - W S e iV B N
L

2 e tee.
Doubl¢ tho
X coordinate

Add 2 to the
v cocrdinate

YR ] P

AN 7777

1%"7//;19//\/ J i 1 | * i
i

LV AT
P

Low church Little church on its way
- to heaven.

The same hook contains a suggestion for a "snakes and

ladders" type ganme using co-ordinates.
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[mitoriril note: Mr. McLeod also comments on the game ®o-Tno-Toe
wilia cocurs on page 13 of the pemphlet Cooxrdinates X, X
To bi*yp rcaders here is a reproduction of the page, -

TLCY1iC-10B

You can play this game with two teams. £ and B.
First you need a diagrem like thig on the ’

-

tlackbcards G‘r 14 i ,{_—J:»..! '
P

H i
s l .
D ‘.
R o L RIEASEE aadd .n—---n-f‘.‘vsu..‘.'.ih P 28
' b4
4
*

1

- 5 R ' A T e
, R R .
R - !.7' ¢" t 3 : H 1 ’ 1
.}h !_ '-. :. '0!.{‘-ll.l.l""t”egm:ﬁsl" e 'I\\'Iaou.'-‘-
. - — 27 i i i s ﬁf,q.
S & ! b i s /
".l. -t 3 ';;\. ...w.:--~-\'>—o-...i-..a- \‘:‘hqo-," ‘3 o h.:‘.
§ 5 ¢ .i ) }
L] ¥ ¢ } L
! . [ L.-.-\ S 2 comias Lot mne.
2y~ T
i
L R | l
1&*@»@-—« ’
. c 1+ 2 3 4 5 6
Tedm A mmgiues, ——

§Fin mazis 13 X,

——

- Pach team bas to %xy t0 got 4 'T'aor 4 0'e in s Iwe, .
The lices caz ve 2T & ro¥, davn & coluran or aloeld s disgosel,
but the 'Z's or '0O's wmiii D naxi to ealh olrerw, o
Pach teom hes turma to choose poiutn, The pupils mmat uss
coordincon to Bote ;;;::»:3.'-:'..'!':3.' Thera muos Lo %O suoitane, £y whim
fhe tonchzr aske your vozm 0 naxe the next poict; pul your hand
up if you kavw & good pciat,

Fach team can choose its own marter.
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The game of Tic-Tac-Toe is important not becouse of
what it teaches about co-ordinates, but because it is
asking for a logical plan of attack.

~ Decide on a plan.

-~ Try it. Does it work?

- If not, decide on another plan.
- Try it etc. )

Whoen the children are sure they have the answer and
car. prove it in practicec - against the teacher on the board

teken from a recent copy of " Mathematics Teaching" (U.K.)

(% O's or X's in o row wins)

Where is the best place for the first player to go? VWhy?
Where MUST the second player reply?

Where does the firet player go next?

Where MUST the second player?

...  Tor instence - you night try them oh this game which is. . ... . ...
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‘ NUMBER PATTERNS

[hd;torla’ note: Mr. McLeod of Nauru Secondary School Bas
gent to the U.N.D.P. Mathematics Section some suggestions for

to the U.N.D.P, pamphlet "Number Patterns I". Among

adai+ions
Even if readers have mot seen

the susdzntions are ‘those below.
the pamphiet the ideas will be understood]

ADDITION THE EASY WAY
ThlS is an ideal trick for» a new form 1. (MAdding

up-the High School way").
Tell the class you are tired of adding the old way,

and that from now on you will put the answer first.

{a) Have a student call out a 4, 5 or 6 flgure number
e.ge 358765 ~

(b) Leave four lines and write down the' 358765
answer. (Subtract 2 from the units D ..
column and put a 2 in front) Lty

2358763

(~) Have another student eall out a 358765

mmber: and weite it up e.g. 482936 ? ? :.2 ? ? f




(d)

(e)
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Complain that he called it too quickly, 3 2 8 7 § 5

’ S I
slowly, softly or whatever cond show thq 5 i f O i
ciass how it should be colled os you : : : : : :
vrite up the next line, lMake sure every 2 3 5 8 7 6 0

colurm in his line and yours adds to 9.

Hig
Yours

el .
Hnis

- Yours o

Repeat these last two steps. 35 7 65
4“8 2936

51706 3

3864509

6135420

2358763

The class will find that the answer which yom put up
before the problem is correct. '
D e ] .

Try this trick out. Coan you explain how it works?
you know any other tricks of this type?

Do



ODD AND EVEN NUMBERS

With the less ablé pupils at least, it might be more
rewarding if they made a set of models to test their conclugions
Q-g;'... o o ' ' ’ . . ]

.:J lJ DR ‘,' | ’ _,_'-T -
Then, }
EVEN + EVEN = EVEN
+ =
oDD +  ODD = TVEM
B TR L T
oDbD + ONE = ,MN

~An “opD® number

[MC ' | D. MﬁLEOD, NAURU.
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|'a NuMBER SvsTEM IN MINI.ATURE

In ordinary arithmetic there are 4 basic operations -
addition, subtraction, mml+’ *ication, and division - and an
~infinity of nwibers that wve cail use, Pernaps ve may picture
the, whole system like this:

o

\al B/ }-F;W{\ 57

. \a
o) B/ ) B

¥e have: , :
(i) a basket containing all the numbers,
(ii) 4 numnber machines which do the operations.

We can copy any pair of numbers from the basket, put them
through a machine, and the answer is always to be found in the
basket. (In fact, there is an exception to this statement;
we can't divide by O, but thatfs the only exception.) We may
think of this basket of numbers and the 4 number machines as
forming a complete number system}

Of course it's a big system and we spend a lot of time
at school ensuring that children can play the roll of the
number machines. Hovever there are other number systems just
like this one that we have described but with far fewer numbers.
And as such they are much casier to handle.

We will make a nwiber system with just five numbers -



R

Imagine the numbers equalily spaced arcund the edge of a
circle.
To add 2 and 1 we

i) Move a pointer (a pencil will do) from O (the
sfavtiag point) round 2 places clochwise,
ii) move the pointer a further 1 place, and then
iii) check which nunber the pointer is at.

We see then that 2+ 1=3
Similarly 2+ 3=0
’ 44+ 4=3
Readers may say that these are unreasonable statements to make
because for instance 4 + 4 = 8, and not 3. So we emphasize
that the 4+ sign, when it is used in this small number systenm,
be interpreted in owr new way. we will also call it vaddition®.

As far as multiplication is concerned, an example like
3 x 2 is thought of as 3 successive moves of 2 places starting
from 0. We find then that

. ' 3x2=1
This acain seems unreasonable, so again we have to interpret
maltinteczsion () in this new way. '

e thinga v dng

PRA B S -

(1) | Couglaete the addition tabdle



n = O+
W

B 1

[9)]

i

Vhat do you noticae?

(2) Complete a mulitplication table

(3)

X 10 1 2 3 4
o|o o o o o
1] 0 1

o | O

3 10 1

4 Lo

What do you notice?

A shopkeeper, who wants to know the change to give from
$5 when a person buys an article for $2.67 (i.e. $5-%$2.67),
often works out the answer from $2.67 + ? = $5.

In the same way to work out 3~4 in our new number system we

can get the answer from

(4)

4+E=3 : :
Using the dial and pointer or the table ve see that
4+E,=3
e} 3 - 4 4
Check that you can Go any "subtraction®. Make a
vSubtraction" table.

—
=] <

-+

In the same way we can deal with division. To find
3 < 4 we solve 4 x] ?l: 3
wWe know that

4 x l2l= 3

sO
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Check that you can do "division",
Are there any exceptions 1

SUMMARY s

We find thac we can do any amount of "addition" "multipli-
cation", "subtraction® and "division" in our new number system.
Once again it can be pictured as ordini >y arithmetic. The
difference is that there are only a few numbers and that the
operations + x - + have to be interpreted in a different way.

Systems like this are called "Cloc¢k Arithmetics" or “Modulo
number systems". The one we have 1ooked at is the "quulo 50
_number system. o

Some more things to do (in the Mod - 5 system)

(1) Try any calculatlons.- Fractions, cubes, squares, etc.

{2) work out 14 .2 3% ' 4% what do you notice?

(3) Try inventing and solving some equations in the Mod-5
number system. | _

(4) Are there things which you can do with the ordinary eystem
which you can't do with the Mod-5 system?

(5) what can you find out about the Mod~5 system?

We wonid like to hcar of any ohservations or discoveries
Froaot il deen or teachevs,

E.H. LEATON, U,N.D.P,

o



PUZZLES

In the May issuc of Mathcmatics Forum four puzzles wvere
given in the .article 'Why <o sc wany pceople dislike methematics??
Here arc possible solutions to those puzzles (There may well he
other methods of soluticn ).

1. Make four triangles using six matoh sticke,

/ %'\
SNy
e \B

T— N

Arrange the match sticks to form a tetrahedron. This has

four triangular facec,

2. Make a square-by folding an irregularly shaped piece of
paper.

Fold one sidc of the

piece over

Fold up the bottcm,

and fold Jovm the ‘ TN
! . \
top to form two right- j
angles 5
' i — TN

v i
Talke the betten Loft <<i:~m~;%w””\
hand corner on.d Ffeld it N a
up 3o that the 1t hand \\\ i /
ecge now lics aleng the N
top edra

Fold the right hand f\\\ o

edge undcr : N N




Unfold the unpermost

piece to foimmn tlic square

Q. Arrange five match boxes so that /1y one box touches
ali of the others. A coiution is:
. \\ 3
4. A solution to the last puzzle 1s:
. .>< -
o--—-—0.—<— .L
Here are four more puzzles for your amusement.
1.

Avrange march sticks to form five squares like thiss

Ilow make the five squares into four squares by changing
the posivicn of oniy two of the match sticks,
ara al Jeasc cwoe solutions),

(There




2.

3.

5.
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This puzzle is an extension of the fourth puzzle in the
May issue, Bow many continuous line segments are needed

. to fravaercse sixteen dots arranged in a square?

In this multiplication sum
SEAM
i
MEATS
The five letters represent different digits. There

is no zero. What are the actual figures?

Can you cut this .cross into five pieces so that one
piece is a smaller cross, and the remaining four pieces
will fit together to form a square?

Arrange six match boxes so that each box touches the
remaining five.
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ANCTHSR LOOK AT TRIGONGMAETRY

Traditionally, the trigonometric ratioé of sine, cosine and
tangent are defined as the ratio of sides of a right-angled
triange. In the following article, the sine, cosine, and
tangert of an angle are defined in terms of the coordinates of
a point, ani the usual trlgonometrlc identities and triangle
rulcs e developed from that point of view.

1. The definition of the sine, cosine and tangent of an angle

AY
'PLx,a) P is the point (x,y) on a’
circle centre the origin,
, radius 1.
P =1
o DEFTINITION

mtw—: Iwﬂ.‘d: ‘ . A
sine XOP = sin XOP
7
cosine X5P = COS X6P =X

tangent XOP = tan XOP = Y/x
The sine, cosine and tangent of any angle between 0° and

360o may be found practically by using these definitions.

P

i
<

s YAMPLE
Find sin 550, cos 1250
Draw a circle of" radlus 10cm, centre the origin, and mark

points P and Q so that YOP = 55 ’ EOQ 125°.
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Of == 0Q = 10 cm, and for the purpose of this problem, we
require OP = 0Q = 1.

Hence the scale for the diagram is 10cm ;1
By neasuring OL, LP, OM, MQ, the coordinates of P and Q
may be found to be (0.58, 0.82) and (~0.58, 0.82) respectively.

By the definitions theni,
sin® 55° = 0.82

cos 125° = =0.,58.

1. The graphs of the sine, cosine and tangent functions

(2) The graph of y = sin® , for 0° <« © < 360°

A uwnit circle is drawn with centre the oriygin, and points
A,B,C.sevsomarked on its circumference so that X0A = 200,
'%X0B = 40°, XOC = 60° etc.

\ 5O

|
I
l
T
l
]

i

/$0
]

SpET— e = = =

!
!
!
|

— o e ——

— e e v A e e e o

A second set of axes, @ and sin® are drawn as shown,
-Graduate the © - scale in multiples of ~0°,

By the definition of sine,
ain :‘oo- = y-cocrd Of A
= AL

NQ
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The distance AL, may be transferred and marked off at 20° on
the ©, sin®  plane.
Similarly, sin 20° = y-coord of B
. = BM
and this can be marked off at 40°.
This process is continued,. and the points marked off joined
by a smooth curve to give the graph of y = sin©
The coordinates of R are (0, 1), and XOR = 90
hence cos 90° = 0O
sin 90o =1

o

AN
Similarly, the coordinates of S are (-1, 0), and X0S = 180°
hence cos 180° =-1,
sin 180° = 0

(b) The graph of y = tan © , for °<« © £ 360°.

A unit circle is drawn, and a second set of axes drawn, as

in the above case.
t A*‘&ne

Qi "~ - —— — —
N

— — a— -
— e W e fnae L pm— e e Avn o —— ——

—_— ——
: —_— Bl e —— e —
.

— m—— um w. e .
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if x’ép = 200, and A is the point (x,y), then
tan 20° = Y/x from the definition of tangent.

At

@) L/\‘

If each side of the triangle QAL is enlarged by a scale factor %‘4

as T = 0L

®j=

o]

-+ X

b

1,

and PT

Il
[~

AL

I
2

¥y
= Y/x.

Hence, tan 20° = ¥/x = PT

PT is the length of the tangent at T cut off by the lire
0A. |
The length of PT may be transferred and marked off at 20°

on the & , tan © plane. _
Similarlv, the length of the tangent at T cut off by the
line OB gives tan 400, and this length may be transferred to the
©, tan G plane. This process is continued, and the points

marked off joined to give the graph of y = tan®
Q
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(Note: The tangent at T is parallel to the Y-axis, and thus
tan 90°, and tan 270° do not exist, as the y-axis, and
thé tangent at T never intersect).

3. Trigonometric identities

P is the point (x,y), OP = 1, XOP =0

sin® =y, cos®@ =%, Tan G = y/x
/-Y

The triangle OPM is right-angled, and OM = X, PM = Y.
Further, by Pythagoray! theorem, ' }

oP2 = oOM% + MP°

X2 + y2

i

— 1

c0526 + sinae

— 1

Sappose My is a reflectlon in the y-axls. The image of P
mnder the reflection is P

My(P) =

~ 'Pﬁ,a)




Pl is the point (-x,y)
- xbp' = 180° - @
From the definitions,
cos XSP' = -~X,
cos (180° -

— =
&> cos (180° - ©
<=

]

-X
= - cos®@ , ascos®

.
)

i
o

. A Y
sin XOP =y
sin (180° - © )

sin®_, as sin @

|
<

At
tan XOP =y
-X

=2

X

> tan (180° = © ) = -tan® , as tan &

<
X

Similarly, by reflecting p' and P in vthe x-axis, as identities

cos (180o + QD ) = - cos O ,
sin (180° + © ) - sin @ ,
tan (180° + © ) = tan @ ,
cos (360° - © ) = cos @ ,
‘sin (360° - © ) -~ sin ©
tan (360° - ® ) = - tan ©

can be obtained.

Now ccnsider reflecting P in the line y = x.
Under the reflection P . P¥
P* is the point (y,x).




x0p* = 90° ~@
cos xOp* = y

e COS (9OQ— Q ) = 35in® since sin® =y
€ A )
sin XOP* = x
&—) sin (900— ® ) =cos© since cos© = X
tan XOP* = x
y
]
" yx
o : .
t 0 =" = 1 o =
= tan (0°- @ ) = - , since tan Y/

Reflecting P* in the y-axis will lead to the identities

cos (90° + © ') = -5in®
sin (900° + ® ) = cos® ,
tan (90°+ ® ) = -tan® ,

4. Sclution of triangles:
(a) Right-angled triangles:




| . A 0 A\
In the triangle ABC, suppose BCA = 90°, CAB =©

At A, draw X and Y axes, So that the X-axis lies along AC.
Draw a unit circle, centre A. The unit circle cuts A3

at P. :
Let P be the point (x,y),
then cos © = x, A
sin © = y

. The triangle APL enlarges onto the trlangle ABC under a
scale factor r (since AP : AB = s 1)

Hence, AC = r.AL = X = r cos®@ .

and BC =r.PL =Ty = r sin® l'

These results hold for any rlght—angled trlangle and may
be used in solving a right-angled triangle.

8

( .

o

e o

A Yo 6 C
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XAMPI® *  meue .

A (o}
In triangle ABC, BC = 12 cm, BCA = 907,

aﬁc = 56°, Solve the triangle.
R
1% ewm
C.
(i) ABC = 180° - (56° + 90°)
s 340

(ii) 1f AB = r, then BC = r sin 56°
.hence r sin 56°<= 12 cm

S 1o 6 o

i

sin. 56
= 12 cm
0.829
= 14.5 CMm.
AC = r cocs 56°
= 1405 X 0559
= 8.1 cm

(b) Triangles which are not right-ang.od:

(i) when two sides and the included angle are knbwn.
A
Suppose AB = ¢, BC =.a, ABC = By -
Find b in terms of a, c and B,
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Triangle ABD is right-angled,
hence AD = ¢ sin B,
BD = ¢ cos B, and thus
DC = a- ¢ cos B,

Triangle ADC is right-angled,

2 2 o
hence AC™ = AD® 4+ DC*
2! . 2 2
b = (c sin B)® 4+ (a - ¢ cos B)
2 .2 2 jal 2
= ¢ sSin” B 4+ a” -~ 2ac cos B + ¢~ cos™ B
2 a2 2 2 .
= ¢ (sin“B + cos®B) + a“ - 2ac cos B
b2 = c2 + a2 - 2aC ¢cos B which is the

cosine rule for a triangle.

Similarly, a2 = b2 + C

c2 = a2 + b2 ~ 2ab cos C.

n
-4

- 2bd cos A,

(ii) when two angles and one¢ side are known.
A A
Suppose ABC = B, ACUB = C, AB = ¢
Fing b in terms of B, C and c.

Triangles ABD and ACD are righteangled. Hence, AD = ¢ sin B,
from triangle ABD, and AD = b sin C, from triangle ACD.
Thus, ¢ sin B = b sin C
€ sin B = Db sin C
sin B sin C sin B sin C
C = b
sin C Sin B
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Similarly, by drawing BD perpendicﬁlar to AC, it can be

showun that
Sin C Sin A -
Thus, a = b = c wvhich is the
Sin A '8in B - Sin C

sine formula for a triangle.

¥.J. BILLINGHURST, U.S.P.
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FfHE UaNuE1SeCal0s, U.-LiD Py CURRICULUM DEVELOPIENT UNIT
[UNIVERSITY OF THE SOUTH PACIFIC

Thc unit was set up in 1970 and is designed to promote
curriculwn Developmeént in all the territories
associated with the University of the South Pacific,
Thc unit is financed by the United Nations Developingnt .
Programmc and has twelve team members. -
Particular fields covered by thesc advisers are Basic Science,
Industrial Arts, BEnglish, Commercial Studies, Homce Economics,
Social Science, Mathematics, Audio~visual methods,

In all fields, new material-which has becn written by local
teachers and Curriculwn Development Unit members -- has been
produced by the unit and is being tried out in all the territories
of the region. '

As far as mathematics is concerned the objectives of the
unit -~ which are reproduced from the pamphlet "Introduction to
Teachers" are summarized below.

"The basic aim is to provide a servige concerning all
aspects of curriculum development to the various territories of
the Souvth Pacific. We have to -ake into consideration

~ The desirability of settirg up a system for continual
reneval and appraisal of material and of methods of
teaching,

- The somevhat different priorities of development in
the various territories,

- the need for local teachers arnd administrators to be
involvaed in all aspects of development,

~ local conditions. Environment, the present stage of
teachers?! training and the levels of childrent's undeprw
standing of English all have a bearing in the type of
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teaching material which we produce,

-~ the need to co-~operate with curriculum developers in
all other fields of education,

~ the need to produce material which enables teachers
to teach well,

-~ the need to relate the language structure and vocabulary
of the material to the Er.glish Teaching Programmes.

Do you agree with these aims?”

The Curriculum Development Unit is coordinating the writing
of a series of topic units - around one hundred in all.
Such a programme enables:

- territories to select whatever materials they

feel to be appropriate for their own particular
needs,

-~ schools to work at a pace which is relevant to
their children and circumstances,

-~ territories to selact units which lead to any
School Certificate Examination, be it Overseas
or South Pacific in origin,

- any person to contribute by writing new units,
and revising ones which have already been tried.
Teachers from different Territories, Mathematical
Associations, University and U.N.E.S.C.0. Lecturers
are all involved. :

Can these methods be improved?

If you would like information about the
U.N.D.P. project please write to us here.
Your Department of Education will also be able
to tell you about the project.

ERIC EoHe LEATON  UsN.D.Ps




