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  A print out of this activity sheet – we find that younger people like to have their own copy! 

  Chalk, pen/pencil 

  A piece of string - 1 metre long for measuring things 

  A clipboard is handy 

  Drinks and fruit  

  Rain wear 

  A camera to take photos along the way 

Allow about 60-90 minutes to do the trail. 

Note: The Natural History Museum is open Tuesday - Saturday: 10am - 5pm; Sunday: 2pm - 5pm;     

it is closed Mondays, Christmas Day and Good Friday. 

 

Some activities are a bit more challenging than others, indicated with our runner - 
head spinning with ideas! 

 

At the end of each stop, is a puzzle or riddle to think about on your way to the 
next stop.  (Answers at the back). 
 
Here is our first RIDDLE! 
What symmetrical word can be written forward, backward and upside down, and 
can still be read from left to right?  (Clue: it’s in the middle of the day) 

 

CREDITS: This activity trail was developed by Ingenious Ireland, in association with Dr Dolores Corcoran, Mathematics 

Education Unit, and Dr Maurice O’Reilly, Dept of Mathematics, at St Patrick’s College Drumcondra, with additional material 

by Dr Brian Dolan, Dept of Theoretical Physics, NUI Maynooth.  Design by Cookie Web. 

ACKNOWLEDGEMENTS: Ingenious Ireland thanks our Premium partners – Discover Science & Engineering, and Intel – and 

our Project partners – CASTel and STEPS to Engineering.  Their support means we can give you these trails for free. 

Contents © the authors 2011.  Original images and diagrams © Ingenious Ireland and Dr Maurice O’Reilly.  Map by Carton 

LeVert. The tesseract on p9 is from Robert Webb's Stella software www.software3d.com/Stella.php. Other images and 

diagrams from the Wikimedia Commons.  
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Your name/ Team name .........................................................................................    Date .................. 

Age, in months (for you, or all your team combined) ........................ 

#1, Art, arches and architecture 
 

#2, Pyramids, fossils & the man on the Moon 
 

#3, Tiles, trains and tapestry 
 

 

 

 

DISCLAIMER You are responsible for your own safety at all times. Please cross the streets carefully, use pedestrian 

crossings where possible, and watch out for hazards.  We have made every effort to ensure that the information in this 

guide is correct.  Ingenious Guides Ltd assumes no responsibility for any errors or any hazards along the route.  
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The Pyramid in the Square
Location: National Memorial, opposite the National Gallery in Merrion Square

This memorial, in the shape of a military tent, commemorates members
of the Irish Defence Forces who died in service. It is made of stone, steel,
bronze and glass.  Inside, are statues of the Army, Navy, Air Corps and
Reserve, a badge, and an eternal flame. 
The Royal Fusiliers Arch at St Stephen’s Green  (Stop 1, on Trail #1) also
commemorates dead Irish soldiers.

Can you list 3 differences between the two

monuments?................

We classify pyramids according to the shape of the base. 

What kind of pyramid would you say this is?...........................

How long is each side? ......................................... 

Do you need to measure all four sides?............. 

Why/why not? ........................................

Take a look at the stone shapes in the pyramid – some of them are very unusual!

NETTING A PYRAMID! 
Every 3D shape can be drawn as a ‘net’ of 2D shapes, as if you were to cut a
paper shape and open it out. Here is a net for a box, or cube . 

Now, beside it can you DRAW a ‘net’ for the pyramid:

http://www.ingeniousireland.ie
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MAPPING THE SQUARE
Look at the map on page 2.  

Which is bigger, St Stephen’s Green or Merrion Square?

.................................

How do you know? ............................................................... 

Is Merrion Square square? ...........................................

What shape is St Stephen’s Green?....................................................

If you were to name the two parks based on their shape, what

would you call them?

......................................................... and ...............................................................

When you get home, look at a map of the city, north and south. See if you can find Dublin’s
square square, and a triangular park!

MEASURE FOR MEASURE  

CHALK a square metre on the ground, using your metre string.   
If there are a few of you with string, it might help to co-operate!
1 are (1 a)  = 10 x 10 metres, or 10 m .  2

1 hectare (1 ha) = 100 x 100 metres, or 100 m . 2

Merrion Square has an area of 4.75 ha 
St Stephen’s Green covers an area of 890m². 

Roughly, how many Merrion Squares will fit in St Stephen’s Green ? ..............................

PLAY THE GAME – WHO’S NEXT? 
See if you can correctly predict the next person to come into the park!  
Spend at least one minute watching who comes into the park. The time of
day, and day of the week could matter – for instance, during the week,
office workers come here at lunchtime. 
It may help to count the various types:
Individuals ...........................................     People in groups  ............................. 

Male .......................................................  Female  ..........................................
Young .....................................................  Old  ..........................................
Worker ..................................................  Holiday-maker?................................
Add other classification(s) based on what you notice:
..........................................

http://www.ingeniousireland.ie
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Now... can you PREDICT: What kind of
person will be next into the park?
....................................

Was your prediction right?........................

Is your party or group ‘typical’ for the type
of people you think are most likely to
come here at this time of day?
..........................................

CONGRATULATIONS!!!  
You have just done a statistical survey.

 

RIDDLE! Two mothers and two daughters sat down to eat eggs for tea.  All told, they ate

precisely three eggs, and each person ate one egg.  How come?

Did you know?!

The famous nurse, Florence

Nightingale, saved lives with

statistics!  She studied the causes

of death among soldiers and

helped to improve the conditions

in army hospitals. 

She invented the ‘rose

diagram’, or circular histogram,

to show her results.

http://www.ingeniousireland.ie
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Houses and housekeeping
Location: 8-squared, on Merrion Square

THE EYES OF A BUILDING   
Today we can make large sheets of glass, but when these houses were built in the late 1700s, glass could

be made only in small panes.  The most important rooms had the biggest windows, made up of many panes.

How many panes of glass altogether in the front of house 64?

................................

Dublin’s Georgian doors are famous. Many have an elegant fanlight, like this

one, and you can see why it is called a ‘fanlight’.

How many pieces of glass are in this one? .................................

Is the fan symmetrical? .................................

How many lines of symmetry? .................................

WHEN I’M 64!  Thinking about the house number, 64:  

Is it a square number?.................  

Is it a cube number?......................................

Is it 2 raised to the power of..................?

What are the factors of 64?...............................................................

PUZZLE! 

How many different rectangles can you see altogether in

this 3 x 5 window? ...................................................

(TIP: it may help to draw the window on a piece of paper)

http://www.ingeniousireland.ie
http://www.ingeniousireland.ie
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THE LONG AND THE SHORT
Some Georgian windows are long, some are short.  

Put it another way: they have different ratios of height to width.  

(Read about the Golden Ratio on the next page)

Do you find some windows more pleasing to look at than others?

......................

Do you prefer long windows, or short ones?.........................

Why do you think that is?....................................................

FAMOUS PEOPLE WORKED HERE! 

The Austrian Nobel physicist Erwin Schrodinger worked here for

many years. That’s because these houses (64-65) were once part of

the Dublin Institute for Advanced Studies (DIAS). The institute was

founded in 1940 by a maths teacher, Éamon de Valera (better known

as a politician!). A famous Irish maths-physicist Prof John Lighton

Synge worked here too. Today, the DIAS is at 5 Merrion Sq, also

Fitzwilliam St, and Dunsink Observatory.

JL Synge’s daughter, Cathleen Morawetz, is also a famous mathematician (see below), and his nephew was

the playwright John Millington Synge. He taught John Nash, the Nobel economist whose story was made

into the movie, ‘A Beautiful Mind’.  Another famous Irish

scientist, William Rowan Hamilton, invented a new type of

mathematics that are important in Schrodinger’s quantum

mechanics –  we meet Hamilton at Stop #7.

Professor Cathleen Synge Morawetz, the daughter of JL Synge,

lives mostly in the USA.  She is renowned for her work on the

mathematics of waves, sound, and how things flow.  Her results

were used to improve the design of aeroplane wings.  

She has four children, and she joked once that: 

"Maybe I became a mathematician because I was so crummy at

housework!" 

http://www.ingeniousireland.ie
http://www.ingeniousireland.ie
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THE GOLDEN RATIO
The golden ratio is everywhere, especially in art, nature

and architecture.  It is called ‘golden’ because people

think that this ratio is pleasing.  Architects and

photographers often use a rough approximation of two-

thirds, one-third, for a and b. Mathematicians define the golden ratio

as (1+o5)/2  = 1.618034. 

Look on the web for information and images, then see if you can spot

the golden ratio in a painting or building. Or take some photos, ones

with and without the golden ratio –  and see which you prefer!  

The golden ratio is related to the pentagon, to Penrose  tiling (which we see in the Science Gallery, Trail #3),

and to Leonardo da Vinci’s ‘Vitruvian Man’, which we meet at stop 8.  It is also related to the Fibonacci

series (1, 1, 2, 3, 5, 8... made by adding the previous two numbers).   Dividing each number by its

predecessor, as you go up the series, gives a better and better

approximation to 1.618034.

If a regular pentagon has sides of length 1, then the length of its diagonal is

the golden ratio, denoted by the Greek letter n (phi) = a/b.   By looking at

similar triangles in the pentagon, can you show from the geometry  that

  ?  

If you know about quadratic equations, you can solve that equation, and get

 which is 1.618034, correct to six decimal places.  Q.E.D.!

RIDDLE! If a red house is made of red bricks, and a blue house is made of blue bricks, and

a white house is made of white bricks, what is a green house made of?

http://www.ingeniousireland.ie
http://www.ingeniousireland.ie
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Computer games and the Man on the Moon

Location: Government buildings, Merrion St,

ANIMATION!  

What’s your favourite computer game?.........................

At what level do you like to play this game?..................

How long is a ‘life’ in this game? ............................

What is the highest you ever scored in this game?.......

Havok  is an Irish company that makes stunning special effects and animations, and it’s all done with

mathematics.   Have you seen the Harry Potter movies, or played games like ‘L.A. Noire’ or ‘Lego Universe’?

Then you have seen their work.  They use mathematics and physics to create their special effects. To make

things move through 3D space, they use an algebra invented by Irish scientist William Rowan Hamilton, and

called QUATERNIONS –  the same algebra NASA used to land a man on the Moon!  

If you fix the first eight letters of the word

Quaternions, 

How many variations (permutations)

can you make using the final three

letters? ............................................

When you get home, look at who made your favourite animated movie or computer game.  See if Havok

was involved.  Look up www.Havok.com  – it’s amazing what they do with mathematics!

PRIME SUSPECTS
A prime number has only two factors: the number itself, and 1.  

2, 3 and 5 are all primes numbers.  

Can you write two more primes?: .................     .....................

Is your favourite number a prime number?.............................

Apart from 2, all other prime numbers are odd.  Why is this?............................

Mathematicians think prime numbers are interesting – do you? ............ 

Q  U  A  T  E  R  N  I  O  N  S

http://www.ingeniousireland.ie
http://www.ingeniousireland.ie
http://www.Havok.com
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TWO FAMOUS IRISH SCIENTISTS – BOYLE’S LAW & HAMILTON’S ALGEBRA
There are two famous Irish scientists at the entrance to Government Buildings.  

Robert Boyle is “the Father of modern Chemistry”, Maybe you’ve

heard of his Law?  He was born in 1627 in Lismore, Co Waterford. (His

statue is on the right.) 

William Rowan Hamilton invented the algebra that eventually

helped to put a man on the Moon.  Hamilton was a physicist and

mathematician,  born in 1805 in Dublin.  (His statue is on the left) 

Hamilton’s algebra is called Quaternions, because it has 4 parts

(quater).   Mathematicians use it to describe things moving in three

dimensional space (3D).  Today, people use it to control space

satellites, and in animations and computer games.

Why do you think the science statues are here?.........

This lovely building was originally Ireland’s ‘Royal College of Science’.

The college building opened in  MCMXI – but when was

that? ..................... 

One of the great unsolved problems in mathematics!  

The GOLDBACH CONJECTURE says:  Every even number greater than 2 can be written as the sum

of two primes. Named after Christian Goldbach, who proposed it in 1742.    

Mathematicians think it is true – but no one has proved it yet!   

Try it now, with some even numbers:........................    ..................    ............   

http://www.ingeniousireland.ie
http://www.ingeniousireland.ie
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 PRINCESS OF THE POLYTOPES
Alicia Boole Stott is a famous Irish mathematician, born in Cork in 1860.

She was amazing:  she thought about complex geometrical shapes in four

dimensions.   She called her shapes polytopes because they had so many sides

– one of her shapes had 120 sides!   This is one of her drawings: it represents

part of a 4D shape in 2D on paper (not easy!). 

Her father was a famous mathematician, George Boole.

When you get home, find out more about Alicia and George

Boole on the web.

4D shapes are hard to visualise in 2D on paper.   A tesseract

is a 4D cube.   On paper, in 2D, it looks like a cube within a

cube.

 

PUZZLE!!  
This one’s tricky!! A farmer went to market to sell some eggs.  The 1st customer bought half

her eggs plus half an egg.  The next customer bought half her remaining eggs plus half an egg.

And the 3  customer bought half her remaining eggs plus half an egg, leaving no eggs left atrd

all.   How many eggs did the farmer start with?

http://www.ingeniousireland.ie
http://www.ingeniousireland.ie
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My What Big Antlers You Have!
Location: Natural History Museum, Merrion Street. 

GIANT DEAR
WOW! Look at the fossil skeleton of the extinct Giant Deer.  This is the largest

deer that ever lived , and the second largest animal that ever lived in Ireland,

after the woolly mammoth. Scientists call it the

‘great horned giant’ or Megaloceros giganteus.

A stag’s antlers could be 4 metres wide, tip to

tip – twice the height of an average man – and

weigh 40kg. They re-grew each year in about

120 days.  

How fast is that?!    

cm/day...................................   grams/day....................................

Try and measure the antlers on this specimen, using your string.   

(Tip: the floor tiles might be useful!) Width: ............................... cm/metres

The Giant Deer died out in Ireland about 10,500 thousand years ago, during a mini Ice Age that lasted 500

years.  Some people used to think the species became extinct because the antlers were too big and heavy.

Compare the Giant Deer with the red deer skeleton in the case behind.  

Do you think the Giant Deer antlers are too big, too small or just right? ..............................

Today, we think the species became extinct because of climate change: the plants it needed, especially to

grow its antlers, died out during the mini Ice Age or ‘cold snap’.

THE IRISH GIANT
This is Charles Byrne (1761 – 1783).  From his skeleton, it is thought he was

just over 2.31 m tall.  He exhibited himself as a human curiosity in London

in the 1780s.  His feet were about 32cm long. His size was due to too much

growth hormone, caused by a tumour on his pituitary gland.  His skeleton is

now in the Royal College of Surgeons museum in London.

How tall are you?...................................

How long are your feet?................................

What is the ratio of your foot length to your height?....................................

What was that ratio for Charles Byrne?.......................................

Did you know?!

Antler is the fastest growing

bone known to science.

http://www.ingeniousireland.ie
http://www.ingeniousireland.ie
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WHAT SHAPE CRATE?
You have to post the museum’s skeleton of the Giant Deer, intact, in

a crate to another museum.  What size crate will you need to build? 

Length, from nose to rump: .......................

Height, from top to toe:............................... 

Width, from tip to tip:....................................

Is the Giant Deer a square – H and W the same, or almost?

...................  

Is the Giant Deer a cube – H, W and L the same, or almost?

...................

ARE YOU A SQUARE?  
Many people are a square!   That means, as wide (with your

arms outstretched) as you are tall.   

See if you are a square:

Your height in cm: .............................

Your width (span) in cm:...............................

Are they the same, or almost? ................

LOOK! On your way out in the hall, the tiling pattern is a lovely example of a

tessellation.  Sketch the pattern here.

RIDDLE! Can you prove that all deer have an infinite number of legs?

Leonardo da Vinci’s ‘Vitruvian man’ is a square! 

The diagonal lines cross in the centre of the square.

The line across his navel is on the Golden Ratio (see

Stop 6).  

http://www.ingeniousireland.ie
http://www.ingeniousireland.ie
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Answers to the puzzles and riddles

#2: Pyramids, fossils and a man on the Moon!
Around Merrion Square

 See you next time, for Trail #3!

`Page 2 A.  NOON

 A.  One mother was also a daughter.  Three people sat down to breakfast: a grandmother, her

daughter, and her daughter’s daughter.

A. A greenhouse is made of.... glass!

Proof: Everyone agrees that a deer has an even number of legs. 

It is also well-known that deer have “forelegs” in front, and two back legs. 

But 4 + 2 = 6 legs.  

This is an odd number of legs for a deer to have! 

Now, the only number that is both even and odd is infinity; 

therefore, all deer must have an infinite number of legs!

The farmer started with 7 eggs.  Check out the trail website for more information on how to

solve this problem – and how the solution is related to a special type of prime number called a

Mersenne prime.

http://www.ingeniousireland.ie
http://www.ingeniousireland.ie

