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Editorial
Welcome to the Autumn 2012 edition of the IMTA
Newsletter.

Welcome to our new Branches of Clare and Sligo. We
wish them every success.

At the present time the first cohort of students from Pilot
Schools have sat the full Project Maths Leaving Certificate examination. This examination shows the more
definite shape of the new venture and how the conundrum of maintaining both challenge and interest may be
faced. Hopefully, the contributions to this Newsletter
will be of aid to all mathematical adventurers.

With thanks to all contributors (see piece in pilish
later!). Enjoy the read!
All contributions are welcome.
Send by e-mail to : hallinann@gmail.com
Neil Hallinan

Intrepid members of the Cork Branch have once more
ventured beyond our shores in order to sample the fruits
of learning. Edward Williamson brings us to the sunny
clime of Tenerife while Brendan O'Sullivan brings us to
Geneva where PISA results get the Alpine pass. Brendan
also reviews a readily accessible resource for practice
with problem-solving - Brainsnack - and the benefits in
his own classroom.
In keeping with the trips abroad, John of Dalkey (alias
John Courlander) challenges us even further to understand our mathematics in French. Merci, John!
John also extends some previous work providing us with
more patterns from Pythagoras. Furthermore, his
Safecracker puzzles should be good for revision of those
devious ideas of 'prime', 'odd' and 'even' which don't need
large numbers to prove challenging.
Thanks to Michael O'Loughlin for extending our
knowledge of geometry and trigonometry with excellent
examples of precision and logic.
Neil Hallinan explores an unsolved problem while
Mícheál Ó Muimhneacháin provides problems and
answers to Junior Maths Competition Final 2012. Thank
you Mícheál. And, of course, we have the model solutions to the Project Maths papers courtesy of SEC.
Congratulations to the Team Maths 2012 winners from
Coláiste Chríost Rí, Cork and the runners-up from
Presentation Brothers, Cork. The event was hosted at UL
(http://www.nce-mstl.ie/).
The first Accenture Analytics Mathematics Excellence
Award was presented to Alan O'Regan, Cork (ex Christian Brothers College) for his achievement of first place
in Leaving Certificate Mathematics 2011 (http://
www.imta.ie/accenture_award_2011.htm).
Hearty
congratulations, Alan!
The IMTA have set up a Facebook page at
http://www.facebook.com/pages/Irish-Maths-TeachersAssociation/355409477856681 which is a fine enhancement of the IMTA web-presence.
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IMTA Branch Officers
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In Sunshine and in Rain on the Atlantic Ocean - Tenerife
It is said that “the experience of others adds to our knowledge” and the Cork Branch has taken a policy in
recent years of seizing opportunities of sampling how mathematics is taught in other parts of the world,
with the vision of developing better teaching strategies for our members.
On a rare occasion of rain in the perpetually sunny Puerto de la Cruz, we arrived at the BST school which
was the recent merger of the Trinity and Yeoward schools. Owned and managed by Dublin native Maurita
Simmonds and her husband Kevin (pictured), they provide an interesting alternative educational
philosophy where they follow the international British curriculum but unlike most overseas British
schools, the vast majority of their student
population is Spanish! Spread over three sites, we
based ourselves at the “second level” age group
and observed mathematics teaching with the
teachers.
The maths department is made up of
highly experienced teachers, some of whom have
travelled to many international schools in their
careers. In a year 11 class, equivalent to junior
cert, homework was written on the board and
students picked the items to discuss. Students gave
their interpretations which demonstrated a culture
of discussion and student contribution and
construction. After students answered, the teacher
Kevin Simmonds, Maurita Simmonds, Edward Williamson
then asked what they would write in an exam, which
combines the two opposites we experience in our
classrooms: teach for learning or teach for exam — but we should consider the possibility of a merger
between the two. Overall, students constructed a lot of learning from both the teacher and fellow students.
A weak Year 10 class (roughly 2nd years) was a different experience and, like Ireland, the
motivation of students can be a major challenge in the classroom. The teacher kept the students busy at all
times, using video websites as part of the teaching strategy while the all-important homework was
corrected; the videos also allowed a recap on the previous day’s work to ensure full time usage in the
classroom.
A year 13 class preparing for their A-levels were given the opportunity to demonstrate their skills
to the class by completing the homework on the board whilst other students were permitted to assist with
an open discussion. The teacher gave suitable hints and advice along the way to assist in the timely
movement of the class overall. What was interesting was the teacher permitting mistakes on the board then
asking the class if this all made sense before completing it correctly. This model of constructivism was
well placed in the classes at BST school and gave a very student friendly approach to teaching and
learning as opposed to the traditional positivist paradigm some of our past curricula display.
Overall, there were some very interesting hints and tips that teachers in Ireland could benefit from
and assist in the overall positive mood within the classroom. Furthermore, these methods are very much in
line with the progress that Project Maths would like us to venture towards. This is a school where the local
Spanish children choose to attend instead of their traditional Spanish education and that speaks volumes in
itself for the manner in which Maurita and Kevin have developed their own unique educational
philosophy.
We would like to thank the friendliness and hospitality shown to us by the Simmondses in
arranging our trip and helping us in every way they could.
Edward Williamson, Cork Branch
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Education in the Land of the Alps

During the summer I journeyed around the Alpine nation of Switzerland and while there I
conducted some research on the Swiss education system. It was not as straight-forward as I had expected.
This is because you can’t really generalise the system; there is a huge amount of diversity within it. There
is no national Ministry of Education in Switzerland. The responsibility for education lies mainly with the
26 cantons which consist of four linguistic regions. Most of the country speaks German, followed by
French, Italian and the tiny minority that speak Rhaeto-Romansch. While the cantons make school laws,
they delegate the responsibility for funding and the running of schools to the municipalities. In 2012,
Switzerland had over 2500 such municipalities and many more are emerging. They can vary in size from
just 20 inhabitants to 370,000. Regardless of size, the municipalities have a lot of political power; they use
the tax money of their population to fund schools and employ teachers. They also take responsibility for
quality assurance in accordance with regulations set down by the canton. There is a lot of democracy in
evidence; citizens can vote on all municipal government decisions relating to schooling, including how
their money is spent on schools and education.
In the 2009 PISA survey, Switzerland was 8th in rank in mathematics, along with 15th in science
and 14 in reading. It is interesting to note that both academia and industry complain regularly about the
poor level of mathematics of students. There must be a very high standard set by the banking, insurance
and pharmaceutical sectors! However it is difficult to pin down the factors that contribute to their success.
The exact makeup of the education received by any student appears to vary from canton to canton and
school to school. At the end of primary school, pupils tend to follow their career intentions. Those who
aspire to an academic career enter Gymnasium and are prepared for their end of school exams and further
studies at third level. Students who intend to pursue a trade complete three years at lower secondary
education and then enter vocational education and training. Peter Voser, CEO of Shell and Sergio Ermotti,
CEO of UBS all completed such apprenticeships. This dual system of splitting academic and vocational
training continues at third level.
th

I visited the international school of Geneva during my travels. It was founded in 1924 and is the
oldest and largest international school in the world. My visit was based at the campus of La Chataigneraie
situated beside Lake Geneva with a stunning landscape. At second level, it has about 900 students. My
main point of contact was Jan Dijkstra and I also met with Mike Doyle. There always appears to be a
teacher from Ireland wherever you go! All the students were preparing for the International Baccalaureate
(IB). At Higher level the core topics are algebra, functions and equations, circular functions and
trigonometry, matrices, vectors, statistics and probability, and calculus. There is an optional topic coming
from one of the following: statistics and probability, sets, relations and groups, series and differential
equations, discrete mathematics. The topics for standard level are the same as the higher level but the
course is shorter as there is no option involved. There is one other course known as Mathematics Studies
where the topics are number and algebra, sets, logic and probability, functions, geometry and
trigonometry, statistics, introductory differential calculus and financial mathematics. In terms of
matriculation, the three courses correspond to our higher, ordinary and foundation levels.
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The classrooms were well laid out with posters, textbooks, puzzles and games and several
resources for the teaching of mathematics. Posters relating to Polya and Euler adorned the walls. Students
were kept engaged through the lessons with a variety of teaching methodologies. I particularly liked one
where students were posed a question at the start and all their different answers were called out and placed
on the board. The students then had to vote on the answer and were encouraged to discuss their ideas and
defend their thinking. A lot of use was made of the smart-board and material from www.myimaths.com
was used in many classes. There was also a very convenient exam bank available where a teacher can
generate examinations for class assessment easily. One class touched on the notion of paradox and used
the notion of the barber, often attributed to Bertrand Russell, to get students thinking:
The barber is a man in town who shaves those and only those men in town who do not shave
themselves. Who shaves the barber?
This question results in a paradox because, according to the statement, he can be shaven by either
himself, or the barber which happens to be the same person. However, neither of these possibilities is
possible. This is because if the barber does shave himself, then the barber must not shave himself. If the
barber does not shave himself, then he must shave himself. It’s a nice story that illustrates an important
point in logic and was put to good use in a lesson on sets when asking the question: does a set contain
itself?
Another lesson revolved around the quotient rule in calculus. The students were shown two
different methods for solving such questions and then gradually come to their own justification as to why
one method would be better than the other. One involved the use of the chain rule and the other involved
the use of the quotient rule that we are familiar with in Irish classrooms. The students concluded that the
use of the quotient rule was preferable to working with the chain rule in this instance as it was easier and
more convenient. I think this was a good way of establishing understanding as well as providing a link
between the new material and what they had done before.
The last lesson that I observed was in the computer room. Here each student completed exercises
online that corresponded to the work that they had completed in previous lessons and the first half of the
double class. There were a lot of administrative advantages here as the software package allows the
teacher to track each individual student’s progress and it can generate a lot of statistics in relation to how
the individual student is faring. Walking around the classroom and speaking with the students it was clear
that they were engaging with the material on calculus well. They seemed genuinely interested in the
subject and didn’t take any short-cuts when it came to answering the questions. While they were multiplechoice, the students went through the hard work of finding the answer rather than using guess work to find
the likely answer.
Brendan O'Sullivan, Cork Branch

A Piece in Pilish! — To thank all Newsletter Contributors
Pen. A note e-paged
Fortunate to report maths was major
Prompted puzzlings, cadaeic scribbles - not to say diagrams full-joined in linear form
Who had measured the pi? Circled? Perceived? Drawn hypotenuse?
To sensible sentient gaze I generally propose a thanks convivial
Per modulated statistic; for welcome piece;
A pleasuring!
3.1415926535 8979323846 2643383279 5028841971 6939937510 [50 decimal places of π]
Neil Hallinan, Dublin Branch
Note: Pilish is the use of English words with the restriction that the number of letters in each word is part of the
decimal expansion of π. In Standard Pilish, each word of n letters represents
(1) The digit n if n<10
(2) The digit 0 if n=10
(3) Two consecutive digits if n>10
(for example, a 12-letter word represents the digits 1,2)
CADAEIC - Note the letter placing in the alphabet: C (3); A (1); D (4); A (1); E (5); I (9); C (3)
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Review Of ‘Brainsnack’ As A Classroom Resource
During the last year I made use of the resource ‘Brainsnack’, available from Prim-Ed
Publishing. I incorporated it into the class activities of my first and second year students. It is
intended as a complete problem-solving resource and it challenges students to think ‘outside of
the box’. In total, there are three hundred graded cards and it is possible to have students work
with them individually or as part of a team. I found it particularly beneficial for my students to
work on them as a team and share their theories and insights with their classmates. It allows
students to develop a number of skills and look at things in ways that might not otherwise be
possible within the classroom. It is particularly useful for work within Strand Three of Project
Maths as students recognise and complete patterns. While the content does not directly relate to
the material in Strands One, Two and Four, it does promote a lot of the skills that are necessary
for successful completion of the tasks in this part of the syllabus. I particularly liked how students
were able to apply logic and the confidence that it instilled in them over time.
‘Brainsnack’ consists of a large box which is filled with three hundred levelled cards.
Each of them is graded using a star system, where one star is the easiest while a card with three
stars is the most difficult. This allowed me to judge the levels for students before I gave them out,
I often used the most difficult cards as special challenges towards the end of a class. The teacher
is provided with answer cards for each problem and these contain several pieces of helpful
information. Each answer card contains an icon which indicates the type of problem that faces the
student. It also has a hint which is very helpful in providing inspiration when students are
struggling with a problem. There is also a detailed solution so that the teacher is able to explain to
the students how a problem could be approached successfully.
Another useful feature of ‘Brainsnack’ is that you are provided with pupil record cards
and students are able to record their progress through the cards. This can be used in different
ways, depending on the size of the class and whether you prefer to have the students work
individually or in groups. The cards can be used as a template an adapted according to the
manner in which the class is organised. There is also a digital edition provided, which is of
particular value for working with a large group. Each of the cards is provided in a digital version
which allows you to look at the problem using an interactive whiteboard or projector. This is a
good way of conducting a whole class discussion or examining a particular feature of a problem
in more detail.
Having made use of it during the year, I think it worked better with my first year students
rather than my second years overall. There was a tendency for the second years to be more
dominant in their views on how a problem should be solved or they made several attempts to
oversimplify the problems in order to get solutions quickly. The first years were more open to the
idea of problem-solving and engaged more easily with the tasks that they were set. For both
groups, I think that they gained an insight into approaching problems and were more willing to
attempt unfamiliar questions as a result of making use of ‘Brainsnack’.
Brendan O’Sullivan
Cork Branch
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Ahead of the Posse with Pythagoras
Do you want to be a ‘whiz’ with Pythagorean triples? In other words, what do you do when you
have demonstrated 32 + 42 = 52 and followed up with 52 + 122 = 132?
Perhaps you know another one or even two of these integer triples. But before you give up and
reach for a book to find that the next examples involve surds, take a look at the very
straightforward, simple method that exists for constructing Pythagorean triplets involving
integers only. At the 2012 AGM of the Dublin Branch John Courlander presented this method
which he had developed in the 1980’s. What follows is a summary of his work.

Let N (even, N>2) be one side (the short side when N>4).
Then the two other sides are given by the formula:

N2
1
4

Example: N = 4;

N2
1  3
4

;

N2
1  5
4

;

Triple: 4, 3, 5

Example: N = 6;

N2
1  8
4

;

N2
 1  10
4

;

Triple: 6, 8, 10

The following triples may be quickly generated using this method:
(8, 15, 17); (10, 24, 26); (12, 35, 37); (14, 48, 50); …

Let N (odd, N>1) be the short side.
Then the two other sides are given by the formula: .
Example: N = 3;

N2 1
 4
2 2

;

Example: N = 5;

N2 1
  12
2 2

;

N2 1
 5 ;
2 2
N2 1
  13 ;
2 2

N2 1

2 2

Triple 3, 4, 5
Triple 5, 12, 13

The following triples may be quickly generated using this method:
(7, 24, 25); (9, 40, 41); (11, 60, 61); (13, 84, 85); …

This shows that from a single number for one side of a right-angled triangle, integer values may
be found for the lengths of the other two sides.
A further point of interest is the pattern of end-digits of the hypotenuse value. These digits repeat
in blocks of 20. The pattern is 5, 5, 3, 0, 5, 7, 1, 6, 1, 7, 5, 0, 3, 5, 5, 2, 1, 1, 1, 2 as illustrated in
the following table.
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First block of 20
Hypotenuse

Next 20

Next 20

03
5
265
925
04
5
145
485
05
13
313
1013
06
10
170
530
07
25
365
1105
08
17
197
577
09
41
421
1201
10
26
226
626
11
61
481
1301
12
37
257
677
13
85
545
1405
14
50
290
730
15
113
613
1513
16
65
325
785
17
145
685
1625
18
82
362
842
19
181
761
1741
20
101
401
901
21
221
841
1861
22
122
442
962
Table showing the pattern of end-digits of the hypotenuse lengths recurring in blocks of 20

John Courlander Dublin Branch

Maths Week Ireland
October 13 - 21, 2012
http://www.mathsweek.ie/2012
Also log on to
http://www.mathsweek.ie/2012/about/MathsWeekIrelandSummaryreport2011.pdf/view to get a
report on Maths Week Ireland 2011 from Eoin Gill, Maths Week Ireland Coordinator. In his
report he summarises that '... Maths Week is not just about future economic growth. It is of equal
importance that all our citizens are mathematically literate in order to participate fully in
society.'
For 2012 he hopes '… to grow the festival and reach out to even more young people with the
message that maths can be interesting, challenging and rewarding if you approach it in the right
way and with an open mind.'
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Geometry And Invariance
As A Problem-solving Tool
At the International GeoGebra Conference 2011
held in Hagenberg, Austria, there was a
presentation to one of the working groups on the
following problem (See Figure 1):
There are two towns, A and B and a river with
straight parallel banks lying between them. A
bridge, perpendicular to the banks of the river, is
to be built to cross the river in such a way that
the distance between the two towns is kept to a
minimum. Where ought the bridge be placed?

The presenter showed how the problem could be
modelled with GeoGebra and solved using
calculus.

Figure 1

One member of the group, Ysette WeissPidstrygach, then pointed out that the problem
could be solved more easily using geometry, by
considering what remains invariant (under a
transformation). She pointed out that the width
of the river remains invariant and so can be
placed anywhere convenient.

Moving it to A and joining its other end to B
gives the shortest distance between the towns.
Where the line so formed intersects the lower
bank of the river gives the location of the bridge
(See Figure 2).
This ingenious geometric solution shows that in
some cases the consideration of invariance
provides the simplest and most efficient solution
to a problem.

Figure 2
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In further discussion she pointed out that you
could even split the width into two parts, place
one part at A and the other at B and by joining
up the free ends, get the direction in which to
go from A or B to locate the bridge (See
Figure 3).

Figure 3

Revisiting The Problem
I was quite intrigued as to why her solution worked and so I examined the problem again
recently.
“The width of the river remains invariant”.
Let the width be represented by [XY]. This segment is to be moved about but in doing so must
preserve its length and direction. What transformation achieves this? The simplest and most
obvious is a translation. Using translations,
[XY] can be moved about yet keep its length
and direction unchanged.

Consider an arbitrary case where [XY] has
been moved to the position shown in Figure 4.
The distance |AX| + |YB| shown in bold is to
be minimised.

Figure 4
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Now draw in the two extreme positions for [XY]
(i) where X is at A, giving [AY′]
(ii) where Y is at B, giving [BX′]
and join X to X′ and Y to Y′ as shown in Figure 5.
X′ and Y′ are now fixed points.
BYXX′ is now a parallelogram as is AXYY′.
 |YB| = |XX′| and |AX| = |Y′Y|.

Hence |AX| + |YB| = |AX| + |XX′|
= |Y′Y| + |YB|

The Triangle Inequality

Figure 5

Join A to X′ to give the Δ AXX′ (Figure 6)
|AX| + |YB| = |AX| + |XX′|
Clearly |AX| + |XX′| > |AX′|
Then by translating [XY] until [AX] and [XX’]
line up with AX’ so that |AX| + |XX′| = |AX′| the
minimum value of |AX| + |XX′| is found to be
|AX′|.
Remember that as [XY] is being translated
A, B, X′ and Y′ remain fixed.

The same conclusion could be reached by joining
Y′ to B to give the Δ Y′YB.
|AX| + |YB| = |Y′Y| + |YB|
|Y′Y| + |YB| > |Y′B|
Translate [XY] until [Y′Y] and [YB] line up with
Y′B so that |Y′Y| + |YB| = |Y′B|.
Hence the minimum value of |AX| + |YB| is |Y′B|
and |Y′B| = |AX′| as BY′AX′ is a parallelogram.

Figure 6

IMTA Newsletter 112, 2012

Page 13

Conclusion
Now put the river back into the diagram and
where [AX′] or [Y′B] intersects its banks
locates the bridge.

The problem finally reduced to an application
of Euclid’s assertion that two sides of a
triangle are together greater than the third.
Figure 7

The Other Versions Of The Solution
“You can split the width of the river into two parts, place one part at A, the other at B and by
joining up the free ends, get the direction in which to go from A to locate the bridge”.
Split [XY] into [XZ] and [ZY]. Place [XZ] at A
to give [AZ′] and place [ZY] at B to give [Z′′B].
|AZ′| + |BZ′′| = |XY| = |BX′| = |BZ′′| + |Z′′X′|


|AZ′| = |Z′′X′| and since AZ′ || Z′′B



AZ′Z′′B is a parallelogram


Z′Z′′ || AX′ and so Z′Z′′ gives the
required direction to go from A to locate the
bridge.

As can be seen, the notion of considering what
objects remain invariant under a transformation
can be a powerful idea in solving problems.
A dynamic version of the problem is to be
found on GeoGebraTube at http://
www.geogebratube.org/material/show/id/16282
where you can move [XY] about to locate the
bridge.
Michael O'Loughlin

Dublin Branch

Figure 8
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The Point of Intersection Of Two Touching Circles
While revising the properties of two circles that touch it occurred to me that the point of contact
of the circles could be found other than by the usual method of finding the equation of the
common tangent and then solving between the tangent and one of the circles.
In Figure 1 where the two circles touch externally it is obvious that the point of contact P divides
the segment [AB], joining the two centres, internally in the ratio r1 : r2.

B

P

A

r2

r1

Figure 1

While in Figure 2 where the circles touch internally, the point P divides [AB] externally in the
ratio
r1 : r2.

A

B

r2

P

|AP|=r1

Figure 2

So the point of contact can also be found by dividing the segment joining the centres in the ratio
of the two radii.
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For example to find the point of contact of these two circles which touch internally:
x2  y2  4x  6 y  5  0
x 2  y 2  6 x  8 y  23  0
x2  y2  4x  6 y  5  0
x 2  y 2  6 x  8 y  23  0

has centre (2, 3) and radius
has centre (3, 4) and radius

r1  2 2
r2  2

So now the problem is to divide the segment joining (2,3) and (3,4) externally in the ratio

2 2: 2
This ratio simplifies to 2 : 1.

Use the formula
x1  2,

y1  3

x2  3,

y2  4

h  2,

k 1

 hx2  kx1 hy2  ky1 
,


h  k  with the following values:
 hk

 2  3  1 2 2  4  1 3 
,

Hence the point of contact is 
2 1
2 1 

This simplifies to (4, 5) which is the same result as one gets by following the usual method.

Michael O'Loughlin

Dublin Branch

MathsFest 2012
Saturday 20 October, UCC, Cork.
http://www.mathsfest.com/
Following their success in previous years the Cork Branch of the
IMTA has once more organised a MathsFest for 2012. In a
dedicated website at http://www.mathsfest.com/ the program of
events is fully outlined. In their FAQ they outline the rationale
for MathsFest: For popular demand by teachers due to the
changes with Project Maths. Plus we all like a day out!
Now that's what we all want to hear! And what better place to
have such a day than by the banks of the Lee.
Unfortunately, this is the last year planned for MathsFest as this
is the last of the three year cycle planned by its creators:
Director Edward Williamson. Committee: Brendan O'Sullivan,
Mary Sheahan, Jerry McCarthy, Janet Cotter, Eoghan O'Leary.
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Three Circles Touching Externally
How does one construct three circles so that each touches the other two externally? This article
looks at two separate situations: (i) when the three radii are given and (ii) when the three centres
are given.

1 Given the three radii r1, r2 and r3
Starting with any centre A and radius r1 draw a circle.
The centre of the second circle will be at a distance r1 + r2 from the centre A, so therefore it lies
on a circle with centre A and radius r1 + r2. Draw such a circle as in Figure 1.

A

Figure 1

Pick any point B on this circle to be the centre of the second circle and with radius r 2 draw the
circle as in Figure 2.

B

A

Figure 2
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There are now two constraints on the centre C of the third circle.
(i) it is a distance r1 + r3 from the centre A
(ii) it is a distance r2 + r3 from the centre B
With centre A and radius r1 + r3 draw an arc in the region where you expect C to be.
Repeat with centre B and radius r2 + r3 so that the two arcs intersect to locate C.
With C as centre and radius r3 draw the third circle as in Figure 3.

B

A
C

Figure 3

There are actually two positions for the centre C, one on either side of the line AB.
It is interesting to note that for any three radii there will always be three circles. The conditions
for the circles to exist are:
(i) |AB| + |BC| > |AC|
(ii) |BC| + |CA| > |BA|
(iii) |CA| + |AB| > |CB|
Taking the first condition, the requirement is:
r1 + r2 + r2 + r3 > r1 + r3 which leads to:
2r2 > 0
This is true since r2 > 0.
A similar argument shows that the other two conditions are also met.

2 Given the three centres A, B and C
This is a more subtle problem, the difficulty being to locate the three points of contact of the
circles. Any two circles touching have their point of contact on the line joining their centres. The
circle centred at A and that centred at B touch at some point D on [AB].
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Likewise the circle centred at A and that centred at C touch at some point E on [AC] and the
circle centred at B and that centred at C touch at some point F on [BC] as in Figure 4.
B
D

F

C

A
E
Figure 4

In addition |AD| = |AE| since both are radii of the circle centred at A.
Likewise |BD| = |BF| and |CE| = |CF|.
Considering |AD| = |AE| brings to mind the two tangents from a point outside a circle being equal
in length. One can imagine two tangents being drawn from A to a circle to touch it at D and E.
Hence AD and AE must be tangents to some circle. So also are BD, BF, CE and CF. Such a
circle is of course the incircle of the triangle ABC. So the incircle locates the desired three points
of contact. The construction is then as follows:

B
D
F

C

A
E

Figure 5

Bisect two of the angles of the triangle ABC to locate the incentre.
Construct a perpendicular from the incentre to each of the three sides to locate points D, E and F.
With centre A and radius |AD| construct the first circle.
With centre B and radius |BD| construct the second circle.
With centre C and radius |CE| construct the third circle. (Figure 5)
Apart from the degenerate case where A, B and C are collinear, there are always three circles
mutually touching since every triangle has an incircle.
Michael O'Loughlin

Dublin Branch
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An Interesting Trigonometric Diagram

Here is a diagram of the six trigonometric ratios which I came across on the MEI (Mathematics
in Education and Industry) website, www.mei.org.uk
Starting with the basic triangle EOB, where EOB   , it is quite easy to establish the results.
1.

| EBD |  | EBO | 900 as DC tangent and [OB] a radius
But |EOB |  | EBO | 900
 | EBD || EOB | 

2.

| BCO |  | BOC | 900 as |OBC | 900

But | EOB |  | BOC | 900
 | BCO || EOB | 
3.
4.
| BO |
BD
 \tan 
 tan BOD
| BC |
| BO |
1
| BD |
 tan 
 tan 
| BC |
1
| BD | tan 
1 | BC | tan 

1
| BC |
tan 
cot  | BC |

Michael O'Loughlin, Dublin Branch

5.

6.
| BO |
 sin 
| OC |
1
 sin 
| OC |
1 | OC | sin 

| BO |
 cos 
| OD |
1
 cos 
| OD |
1 | OD | cos 

1
| OC |
sin 
cosec  | OC |

1
| OD |
cos 
sec  | OD |
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Michael O'Loughlin
Dublin Branch
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Première Leçon de Mathématiques
In Newsletter 109 Fiacre Ó Cairbre stated ‘Think of all pairs of objects that exist; they all have
something in common and this common thing is the idea we call two’ (The Importance of being
Beautiful in Mathematics, IMTA Newsletter 109, p30).
Because early man said 1 + 1 = 2 we have always accepted it. However, here is an interesting
French lesson – quite simple, of course‼!
Chaque futur ingénieur apprend à inscrire la somme de deux chiffres rationnels, par example:

11  2
Cette forme est cependant assez banale et indique des lacunes dans votre education.
En premier semester on apprend que
1  ln(e)
et ensuite que
1  Sin 2 ( p)  Cos 2 ( p )
Tout le monde sait aussi que



1
2   
n0  2 

et que donc l’équation

n

11  2

peut être écrit plus simplement


1
ln(e)  Sin ( p)  Cos ( p)    
n 0  2 
2

n

2

(il faut admettre que l’aspect est bien plus clair et plus scientifique).
D’autre part, il est evident que
1  cosh(q ) 1  tanh 2 (q )

et aussi

Il en résulte que

 1
e  lim  1  
z 
 z

z



1
ln(e)  Sin ( p )  Cos ( p )    
n 0  2 
2

n

2

et que l’équation de départ peut être ré-écrit de façon simple et évidente comme suit:
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z

1 

ln  lim  1     Sin 2 ( p )  Cos 2 ( p ) 
 x  
z  






n0

cosh ( q ) 1  tanh 2 ( q )
2n

Il faut également admettre que

0!  1
et que l’exposant inverse de l’exposant opposé éqal à l’exposant oppose de l’exposant inverse:
en supposant un espace à une dimension et en utilisant un vecteur, on verra que:
1

1

   x   0
x1

1

Si l’on admet donc que

0!  1
et que

1

1

   
x1

 x 1  0

on obtient logiquement

 x    x  !  1
1

1

1

1

En utilisant le données précédentes:
z

1 

ln  lim  1     Sin 2 ( p )  Cos 2 ( p ) 
 x  
z  






n0

cosh ( q ) 1  tanh 2 ( q )
2n

on obtient ainsi une expression élégante, claire, simple et compréhensible pour tout le monde:

 
ln  lim  x 1
 z 




  x  
1

1

1

1
! 
z

z



cosh(q) 1 tanh2 (q)
2
2
  Sin ( p)  Cos ( p)  

2n
n0


Il est donc évident que cette équation est bien plus compréhensible que

11  2

Il serait possible de montrer plusieurs autres développements de l’expression

11  2
et nous le ferons à partir du moment où vous commencerez à comprendre les principes simples de
la méthode précédente.

John of Dalkey
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Safecracker Puzzles
In each case find a 4-digit number. The digits are from 1 to 9 without repetition.

Safecracker 1
The second number is twice the fourth
The third number is the highest
Either the third or the fourth number is a prime but not both
Exactly two numbers are odd
The first number is two less than the third

Safecracker 2
Using numbers 1 to 9 inclusive
The third and fourth numbers differ by 1
Exactly two numbers are square
The second number is greater than the third
Exactly one number is even
The fourth is twice the first

Safecracker 3
No two numbers add to 10
The second number is two less than the fourth
The first number is prime
The fourth is less than the first
The last three total 10

Safecracker 4
The third is bigger than the fourth
Exactly one number is odd
The third is three less than the second
Exactly one number is square
The first is smaller than the fourth

Safecracker 5
The second is less than the third
No two adjacent digits are consecutive
The first and fourth differ by two
Their total is 20
The third is one more than the first

Safecracker 6
Exactly two digits are odd
The first and second differ by one
The third is less than the fourth
Their sum is 20
The fourth is half the second
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Safecracker 7
The first and fourth digits differ by more than 4
The second digit is 2 more than the first
Exactly two digits are square
The fourth is three less than the third
The first is less than the fourth

Safecracker 8
The first digit is greater than the fourth
Either the second or the third digit is prime
The first digit is two less than the third
Exactly two digits are square
The fourth digit is two greater than the second

Safecracker 9
The second and third differ by three
The sum of the digits is greater than 26
Exactly one digit is a multiple of three
Either the second or the fourth is odd
Either the first or third is square

Safecracker 10
The second digit is prime
The sum of the third and fourth exceeds 10
The second and fourth differ by one
The first is three greater than the third
Exactly one digit is square

Answers

John Courlander
Dublin Branch

Answer 1: [7492]
Answer 2: [1932]
Answer 3: [5163]
Answer 4: [2854]
Answer 5: [6374]
Answer 6: [7814]
Answer 7: [1396]
Answer 8: [7294]
Answer 9: [9857]
Answer 10: [9768]

Answer to Problem from Page 40
Answer: 3
Note: The current year of 2012 is a good example. (Ed.)
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The Hailstone Sequence

8, 4, 2, 1, …
What is the next number? The next number is 4. Surprised?
In fact the sequence is an infinite one which runs: 8, 4, 2, 1, 4, 2, 1, 4, 2, 1, 4, 2, 1, …
The special rule or function which governs this sequence is the ‘3x + 1’ rule.
In words it goes like this: Think of a number. If it is even, divide by 2. If it is odd multiply by 3
and add 1. Occasionally, the extra instruction ‘Stop when you reach 1’ is also given.
In a formal manner the function may be defined on the set of integers as:
x

 , x  0(mod 2) 
C ( x)   2

3 x  1, x  1(mod 2) 

the 1930s Lothar Collatz stated the conjecture that starting from any positive integer n,
iterations of the function C(x) will eventually reach the number 1. Further iterations will cycle,
taking successive values 1, 4, 2, 1, ....
In

Unsolved problem
Although many mathematicians have tried to find a solution, it remains a conjecture to this day.
It is an unsolved problem and some mathematicians maintain that it is among the most difficult
of problems. The mathematician, Erdös, commented that "mathematics is not yet ready for such
problems" ( Lagarias, J. C. "The
Problem and Its Generalizations." Amer. Math.
Monthly 92, 3-23, 1985. Referenced in http://en.wikipedia.org/wiki/Collatz_conjecture ).
It is renowned as a ‘rainy day’ puzzle. Setting different starting numbers for each student in the
class and finding the ‘winner’ who reaches ‘1’ first. Is there luck involved in the starting number
you are given or could a pattern be established. Does speed of computation matter? Is it
necessary to involve a calculator? Could students select their own numbers and decide that
powers of 2 are easy and fast while the class champion may be assigned the infamous ‘27’. For
the record there are some 111 steps in the sequence starting at 27. In its path the sequence
increases and decreases, seemingly at random. This pattern gave rise to the ‘hailstone’ reference
by Hayes in 1984 since hailstones are formed by repeated upward and downward movements of
droplets before eventually coming to earth (B. Hayes, Computer recreations: The ups and downs
of hailstone numbers, Scientific American 250 , No. 1, (1984), 10–16. Referenced in http://
www.ams.org/bookstore/pspdf/mbk-78-prev.pdf)
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In order to have to hand a set of numbers whose sequences are progressively longer and longer it
is useful to know the reference sequence A006877 (in OEIS): 1, 2, 3, 6, 7, 9, 18, 25, 27, 54, 73,
97, 129, 171, 231, 313, 327, 649, 703, 871, …These are separate starting values each of which
creates a record number of steps required to reach 1.
The number of steps required in each case is given as reference sequence A006878 (in OEIS): 0,
1, 7, 8, 16, 19, 20, 23, 111, 112, 115, 118, 121, 124, 127, 130, 143, 144, 170, 178, …
Thus, starting at 25 will require 23 steps or iterations in order to reach the goal of 1. Starting at
27 will require 111 steps as previously mentioned. It is only when 54 is used as a starting point
that the number of steps increases again above 111.
There are other values which give a much higher number of steps but these record values are
arrived at by going through the Natural Numbers incrementally. For instance, any number which
is of the form 2n k will have at least n steps since there will be n divisions by 2.
A starting value of 0 gives the repeating sequence 0, 0, …
Negative Starting Points
It is also instructive to examine the negative integers as starting values for the sequence. For
instance, we can form the sequence: -11, -32, -16, -8, -4, -2, -1, -2, -1, …
This has the recurring pattern -1, -2, -1, -2, … as its terminator.
Also, by starting at -5 (or other suitable values) we get the recurring pattern -5, -14, -7, -20, -10,
-5, …
or, again, by starting at -17 we get the recurring pattern
-17, -50, -25, -74, -37, -110, -55, -164, -82, -41, -122, -61, -182, -91, -272, -136, -68, -34
-17, …
Thus, starting from a negative integer, there are three separate repeating sequences which could
act as terminators. As in the case of the positive integers it is unknown if there are other
terminating sections which repeat.
Another Generating Function – More Hailstone Numbers
It can be useful to use a cut-down version of the Collatz sequence. The Collatz sequence 28, 14,
7, 22, 11, 34, 17, 52, 26, 13, 40, 20, 10, 5, 16, 8, 4, 2, 1, 4, 2, 1, 4, … where only values
equivalent to 4(mod6) (shown in bold) are used, results in the sequence: 28, 22, 34, 52, 40, 10,
16, 4, 4, 4, …
x  4
Then using the transformation x 
we get the sequence: 4, 3, 5, 8, 6, 1, 2, 0, 0, 0, …?
6

A new H-function can be defined on the non-negative integers to produce this sequence:

H ( x) :
3x
, x  0(mod 4)
4
3x  1
x
, x  1(mod 2)
2
x2
x
, x  2(mod 4)
4
x
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The sequence terminates in repeating 0’s or, rather, all examples seen so far of the sequence
terminate in repeating 0’s since its proof remains an open question.
The three different linking patterns can be thought of as providing different sections of the
sequence.
Section 1: The function x 

x2
, x  2( mod 4) may be thought of as a ‘vertical hailstone’
4

section. For example 42, 10, 2, 0. This part of the sequence ends when a value of 0, 1 or 3
(mod4) is reached.
3x
, x  0(mod 4) the sequence follows a ‘downward but sideways’
4
path, ending when a value of 1, 2, or 3 (mod 4) is reached. For example, 32, 24, 18.

Section 2: For x 

Section 3: For x 

3x  1
, x  1( mod 2) the sequence follows an ‘upward but sideways’ path
2

ending when a value of 0(mod 2) is reached. i.e. a section which ends when ‘odd’ changes to
‘even’. For example, 3, 5, 8.

Transforming these sequences back to the condensed Collatz sequence we have to use an adapted
version of the Collatz function:
x
Section 1: x  , x  16(mod 24) gives 256, 64, 16, 4; [Full Collatz: 256, 128, 64, 32, 16, 8, 4]
4

Section 2: x 
37, 112]
Section 3: x 

3x  4
, x  4( mod 24) gives 196, 148, 112; [Full Collatz: 196, 98, 49, 148, 74,
4
3x  2
, x  10( mod12) gives 22, 34, 52; [Full Collatz: 22, 11, 34, 17, 52]
2

Negative Integers and the HN-function
By using the transformation x 

x2
6

the negative integers which are equivalent to 4(mod6)

may be mapped onto positive integers.
Then the HNeg-function may be used on positive integers as follows:
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HN ( x) :
x 1
, x  1(mod 4)
4
3x
x  , x  0(mod 2)
2
3x  1
x
, x  3(mod 4)
4
x

Cascades: Increasing or Decreasing Sections
Using the H-function it is possible to isolate sections of a sequence which continuously increase
or continuously decrease for a given number of steps.

In the table which follows (See Table 1) there are formulae which give the starting number of
sequences which will initially increase or initially decrease for at least the given number of steps.

Use

n  0 and m  1 , where m-1 is the number of steps using the H-function.

To get the starting value for the Collatz sequence use the transformation x  6 x  4.

(The

number of steps in the Full Collatz sequence will be greater since only values 4Mod6 are used in
the condensed sequence. There will be at least 2(m-1) steps in the Full Collatz sequence and up
to 3(m-1) steps.)

Using these formulae it is possible to construct a starting point for a cascade of any length which
is then followed by the continuation of the sequence to its repetitive terminating section. Or so is
expected. Could you hit upon the value which does not terminate as expected?

It may be useful to use a Big Number Calculator which may be found on the internet at http://
world.std.com/~reinhold/BigNumCalc.html together with a Collatz sequence calculator at http://
did.mat.uni-bayreuth.de/personen/wassermann/fun/3np1.html.
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Start

Increasing Cascade

End

H-function

x

3x  1
, x  1( mod 2)
2

A:

2m 1  1  3n 2m

3m 1  1  2n3m

B:

5.2 m 1  1  3n 2m

5.3m 1  1  2n3m

A:

6(2m1 13n2m)  4

6(3m1 12n3m) 4

B:

6(5.2 m 1  1  3n2 m )  4

6(5.3m 1  1  2n3m )  4

A: 3, 5, 8 [n=0, m=3]
B: 43, 65, 98 [n=1, m=3]
Reduced Collatz function

x

3x  2
, x  10(mod12)
2

A: 82, 124 [n=0, m=3]
B: 262, 394, 592 [n=1, m=3]

Start

Decreasing Cascade
H-function

x

3x
, x  0(mod 4)
4

A: 448, 336, 252, 189 [n=1, m=4]
B: 56, 42 [n=1, m =2]
C: 44, 33 [n=1, m = 2]
D: 88, 66 [n=1, m = 2]

A: 2
B:

3x  4
, x  4( mod 24)
4

A: 2692, 2020, 1516, 1138 [n=1, m=4]
B: 340, 256 [n=1, m=2]
C: 268, 202 [n=1, m=2]
D: 532, 400 [n=1, m=2]

 6n 22( m 1)

3m 1  6n3m 1

2(22( m1)  6n22( m1) )

2(3m1  6n3m1 )

C: 5.2 2( m 1)  6 n 2 2( m 1)

5.3m 1  6n3m 1

D:

2(5.22( m1)  6n 22( m 1) )

2(5.3m1  6n3m1 )

A:

6(22( m1)  6n 22( m 1) )  4

6(3m 1  6n3m1 )  4

Reduced Collatz function

x

2( m 1)

End

B: 6[2(2

2( m 1)

 6n 22( m 1) )]  4

6[2(3m1  6n3m1)]  4

C:

6(5.22( m1)  6n22( m1) )  4

6(5.3m1  6n3m1)  4

D:

6[2(5.2 2( m 1)  6n 22( m 1) )]  4

6[2(5.3m 1  6n3m 1 )]  4

Table 1:
Formulae for Constructing Starting values and Ending values for Cascades
using the H-function and the Reduced Collatz Function
With Examples of the Sequences in Each Case
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18

226
14

150

170

22

56

34
26

42

37

8
10
6

4

5
3
2
1

0

0

Table 2: The tree structure which arises using the function H(x)

The

inverses of the functions which have been obtained (the H-function, HN-function and the
Collatz functions) may also be used. In these cases the result is not another function but a
relation which forms a graph. The graph structure for the inverse of the H-function may be seen
by reversing the arrows on the tree-structure shown in Table 2.

Neil Hallinan
Dublin Branch
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Comórtas Sóisearach Matamaitice Éireann 2012
Organised by

The Irish Mathematics Teachers Association
FINAL
Time : 1 HOUR
Instructions
1.

Do not open the examination until you are told to do so.

2.

You are permitted to use a calculator. The use of graph (squared) paper is not allowed. You may use
rulers, compasses and paper for rough work.

3.
Be certain that you understand the coding system for your answer sheet. If you are not sure, ask the
supervisor to explain it.
4.
This is a multiple-choice test. Each question is followed by five possible answers marked A, B, C, D and E.
Only one of these is correct. When you have decided on your choice, enter the appropriate letter on your answer
sheet for that question.
5.

Scoring:
Each answer is worth 5 marks in Section A, 6 marks in Section B, and 8 marks in Section C.
There is no penalty for an incorrect answer.
Each unanswered question is worth 2 marks to a maximum of 10 marks.

6.

Diagrams are not drawn to scale. They are intended as aids only.

7.

Please do not begin until you are instructed, you will have 1 HOUR of

working time.
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5 Marks
1)

How many prime numbers between 20 and 380 end in 8?
(A)

2)

28

(B)

10

(C)

5

(D)

3

(E)

0

56

(D)

58

(E)

62

1

(D)

10

(E)

100

(D)

49

(E)

50

(E)

56

A motorist drove a distance of 28 km in 30 minutes.
What is his average speed in km/h?
(A)

28

(B)

36

(C)

2012x2.012
3)

The value of

is

201.2x20.12
(A)

4)

47

(C)

48

36

(B)

42

(C)

45

(D)

48

9:15

(B)

9:20

(C)

9:10

(D)

9:50

(E)

10:50

0

(B)

1

(C)

2

(D)

3

(E)

4

24

(B)

26

(C)

28

(D)

32

(E)

48

In a soccer tournament FC Hope scored three goals and had one
goal scored against it. It won one game, drew one game and lost
one game. What was the score in the game that FC Hope won?
(A)

10)

(B)

When Sue adds the lengths of of three sides of a rectangle she gets
20 cm. when Jim adds the lengths of three sides of the same rectangle
he gets 22 cm.
What is the perimeter of the rectangle (in cms) ?
(A)

9)

46

How many natural numbers can divide 31 and have a remainder of 7?
(A)

8)

(C)

A 55 minute school assembly ends at 10:05 am. At what time did it start?
(A)

7)

0.1

A rectangle is cut into two squares each with a perimeter of 28 cm.
What was the perimeter of the rectangle (in cms)?
(A)

6)

(B)

How many odd numbers are there between 1 and 99?
(A)

5)

0.01

2-0

(B)

3-0

(C)

1-0

(D)

4-1

(E)

0-1

(D)

22

(E)

43

The product of three different prime numbers is 42.
What is the sum of these three prime numbers?
(A)

12

(B)

13

(C)

17
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11)

4 people can be seated at a single card table. If two tables
are placed end to end, 6 people can be seated as shown
in the diagram.
How many tables must be placed end to end to seat 22 people?
(A)

12)

(D)

12

(E)

14

6

(B)

8

(C)

10

(D)

12

(E)

14

12

(B)

13

(C)

14

(D)

15

(E)

16

1%

(B)

2%

(C)

3%

(D)

4%

(E)

5%

5347

(B)

5247

(C)

5560

(D)

5577

(E)

5446

In a school of 860 students, 440 are girls. One fourth of the students travel by bus. 300 of the boys do not
go on the bus. How many girls travel by bus?
(A)

17)

11

When the sum of a certain set of numbers is doubled, the result is
5248. If one of the numbers is changed from 213 to 312, then twice
the sum of the new numbers is
(A)

16)

(C)

Sheila mixes 1 litre of 1% butterfat milk, 2 litres of 2% butterfat milk
and 4 litres of 4% butterfat milk. What perccntage of the resulting
seven litres of milk is butterfat?
(A)

15)

10

Which of the the following numbers cannot be expressed as the sum
of two or more consecutive whole numbers?
(A)

14)

(B)

On my side of the street the houses are numbered 2, 4, 6, 8, 10, 12,
14, and 16. My house is positioned so that the sum of all the houses to
the left of me is the same as the sum of all the houses to the right of
me. What is my house number?
(A)

13)

8

95

(B)

96

(C)

100

(D)

105

(E)

110

(E)

60

At exactly 20:12 Jack looked at his digital watch, which was set to
display time in 24 hour mode. What is the shortest amount of time,
in minutes, after which the displayed time will again contain the digits
0, 1, 2 and 2
(A)

40

(B)

45

(C)

50

(D)

55
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18)

How many rectangles of area 6 are in the 4 X 5 diagram shown?

(A)
19)

12

(B)

14

(C)

15

(D)

16

(E)

17

(D)

5

(E)

6

(E)

47

The diagram shows an L-shaped figure made from
four small squares. In how many ways can an extra
small square be added so that the the new resultant
figure has an axis of symmetry?

(A)
20)
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1

(B)

2

(C)

3

In a certain street houses on the right hand side have odd numbers.
However people in these houses do not use the digit 3. The first house
on the right hand side is number 1.
What is the number of the 15th house on the right hand side of this
street?
(A)

29

(B)

41

(C)

43

(D)

45
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21)

It takes 255 digits to number the pages of a book: 1, 2, 3……….
The number of pages the book contains is
(A)

22)

(B)

121

(C)

122

(D)

211

(C)

212

(E)

300

One third of the birds in a cage are blue. Forty of the 60 females are
blue, while 25% of the males are blue.
How many birds are in the cage?
(A)

23)

111

60

(B)

120

(C)

180

(D)

240

A bus is scheduled to stop outside my house at equal intervals
throughout the day. It is now 3:25 pm and the last bus arrived
6 minutes ago, but was 2 minutes late. The next bus is due at 3:52 pm.
When is the bus after that due?
(A) 4:23 pm (B) 4:27 pm (C ) 4:33pm (D) 4:30 pm (E) 4:37 PM

24)

Square floors are made of black and white tiles. Floors with 4 and 9
black tiles are shown in the diagram. There is a black tile in each
corner and all tiles around a black tile are white.
How many white tiles are needed for a floor with 25 black tiles?

(A)

25

25)

In a certain month there were 5 Saturdays and 5 Sundays, but only
4 Fridays and 4 Mondays. In the following month there will be
(A)
(D)

(B)

39

5 Wednesdays
5 Saturdays

(C)

(B)

45

(D)

56

5 Thursdays
(C)
(E) 5 Sundays

(E)

72

5 Fridays
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I.M.T.A. (Cork Branch)

Comórtas Sóisearach Matamaitice Éireann
(Irish Junior Mathematics Competition) 2012
ANSWER KEY (Final)
SECTION A

1.
2
3.
4.
5
6
7.
8
9.
10

E
C
C
C
B
C
D
C
B
A

SECTION B

11.
12
13.
14.
15.
16.
17.
18.
19.
20.

B
D
E
C
E
A
C
E
C
E

SECTION C

21.
22.
23.
24.
25.

B
E
B
D
A

Page 40

IMTA Newsletter 112, 2012

TOP SCORES IN THE IRISH JUNIOR MATHEMATICS COMPETITION, 2012
Name

Surnanme

School

Contact

Mark Venue

Rachel

Fitzmaurice

Mercy, Roscommon

Carmel White

104

Carrick-on-Shannon

Lauren

Mc Cormack

Loreto, Mullingar

Maria Smyth

104

Tullamore

Darragh

Gallagher

Castletroy College

Audrey Carroll

104

Galway

Matthew

Hassett

St Conleth's College

Angelina Hopkins

104

Dublin

Jordan

Cassidy

Beech Hill College

Barbara Gleeson

103

Monaghan

Jeffrey

James

Mountmellick CS

Marie Lavelle

103

Tullamore

Mícheál

Ó Dálaigh

Coláiste na Coirbe

Róisín Aspell

103

Galway

Jasvir

Kalsi

Villiers School

Nicola Skerritt

103

Galway

Mitchell

Gaudie

Royal & Prior

Michelle Carr

103

Donegal

Ali

Mc Donnell

Mount Anville

Louise Gilmore

103

Dublin

Nadia

Khan

Confey College

Susan Howard

102

Dublin

Sarah

Duffy

Loreto, the Green

Yvonne Wylde

102

Dublin

Alan

Parker

Marist College

Maureen Dooley

101

Tullamore

Alan

Shaughnessy

St Joseph's College

PJ Folan

101

Galway

Liam

Ryan

Gonzaga College

Paul Kieran

101

Dublin

James

McLoughlan

St Nathy's College

Oonagh Redmond

100

Castlebar

Róisín

Fagan

Loreto, Mullingar

Maria Smyth

100

Tullamore

Beppe

Lascar

Seamount College

Mary Reynolds

100

Galway

Seán

Grace

Dougas Cs

Ciarán O Conaill

100

Cork

Dorian

Corkery

Kilkenny College

Adrian Kerr

100

Clonmel

Aoife

Treacy

Newtown School

Iris Graham

100

Clonmel

Lisa

Quinn

King's Hospital

Mark Campion

100

Dublin

ON PROBLEM SOLVING
I find that “playing” with a problem, even after you have solved it, is very helpful for understanding the underlying
mechanism of the solution better.
For instance, one can try removing some hypotheses, or trying to prove a stronger conclusion.
It is also best to keep in mind that obtaining a solution is only the short-term goal of solving a mathematical
problem. The long-term goal is to increase your understanding of a subject. A good rule of thumb is that if you
cannot adequately explain the solution of a problem to a classmate, then you haven’t really understood the solution
yourself, and you may need to think about the problem more (for instance, by covering up the solution and trying it
again).
(Terence Tao, in his blog on problem solving)
http://terrytao.wordpress.com/career-advice/solving-mathematical-problems/

A Problem To Solve
What is the maximum number of times that Friday the 13th can occur in a given year?
(See answer on page 27)
Mícheál D. Ó Muimhneacháin, Cork Branch
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Comórtas Sóisearach Matamaitice Éireann 2013
(Irish Junior Mathematics Competition 2013)
First Year Students 2012/13

Eligibility
Format

One set of question papers and answer key will be posted to each
participating school some days before the competition date.
Each school will be responsible for photocopying the question paper
and administering the First Round.

First Round

Wednesday, March 6th, 2013

Time : 40 minutes

April/ May 2013

Final

The top students from the First Round may be invited to compete in the Final at venues to be arranged, provided a
certain standard is reached.
Entrance fee

€35 per school (cheques payable to MICHAEL MOYNIHAN)

If you wish your school to participate please return the completed Registration Form with the fee no later than
November 30th 2012
Applications received after this date may not be accepted.
Applications should be sent to:
Michael D. Moynihan (Mícheál D. Ó Muimhneacháin)
“Drumacoo”,
Leemount,
Carrigrohane,
Co. Cork.
Phone : 087-2860666 / 021- 4870362 (Evenings)
email mmoynihan@eircom.net
_______________________________________________________________
Registration Form 2013

Name of Teacher:___________________________________________________
School:__________________________________________________________
School address_____________________________________________________
Phone number________________(Home)__________________________(School)
School Fax number_____________________ email address___________________
Approximate number of students participating_______________________________
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Appreciation: Joe Devine N.T., M.A. 1929 - 2012
Joe Devine, who passed away recently, was born in Loughrea in Co. Galway. He trained as a
primary teacher in the De La Salle Training College, Waterford. He spent most of his teaching
career in the Oblate National School, Scoil Mhuire Gan Smál, in Inchicore, Dublin. From the
outset of his career Joe had an extraordinary interest in mathematics and particularly in ways and
means for improving the teaching and learning of the subject. He recognised the importance of
concrete manipulative activities in facilitating students’ acquisition and retention of
mathematical concepts. He developed a large range of his own materials for this purpose. The
principles of child centred learning which he applied were subsequently reflected in the
philosophy of the ‘new’ mathematics curriculum for Irish primary schools introduced in 1971
and which drew heavily on the work of the Swiss psychologist, Jean Piaget.
In the 1970s and 1980s Joe was actively involved in providing inservice courses and workshops
for primary teachers on the mathematics curriculum and published numerous articles in teachers’
journals on teaching methods and materials for mathematics. One of his more notable
publications was a series of articles on Decimalisation in Woman’s Choice magazine in 1973. He
served for many years on the committee of the Primary Teachers Mathematics Group and on the
National Council of the Irish Mathematics Teachers Association as its primary teachers’
representative.
In 1985 Joe was awarded a substantial grant from the IDA to set up the North Inner City
Cooperative in a North Wall premises to manufacture a selection of the self-correcting materials
and manipulatives he had developed for use in the teaching of mathematics and English. This
later became the Scope Materials Co. and moved to Bray, Co. Dublin. Even after retirement, Joe
was still developing new ideas and materials for teaching mathematical concepts.
In 2007, Joe was awarded an honorary M.A. by NUI Maynooth, in recognition of his service to
mathematics education. In 2011, Joe received further recognition of his work when he was
presented with a photo collage of some of his materials by the Mathematics Education Unit in St.
Patrick’s College at the 4th Annual Conference on Mathematics Education in Ireland (MEI4).
This presentation was a tribute to Joe’s extraordinary creativity, initiative, and dedication and his
remarkable contribution to mathematics education in Ireland.
May he rest in peace.
Sean Close
Dublin Branch
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Leaving Certificate Examination 2012

Mathematics (Project Maths)
Paper 1

Higher Level

Model Solutions
Note that the model solutions for each question are not intended to be exhaustive – there may be other correct
solutions.

The following model solutions have been reproduced from the marking schemes published by the State
Examinations Commission by kind permission.
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Leaving Certificate Examination 2012

Mathematics (Project Maths)
Paper 1I

Higher Level

Model Solutions
Note that the model solutions for each question are not intended to be exhaustive – there may be other correct
solutions.

The following model solutions have been reproduced from the marking schemes published by the State
Examinations Commission by kind permission.
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