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TRU Student Teachers  

visit the Big Little Science Centre. 

 

So... that is what happens when you pull the cork! 

G. Stewart photo 
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The BIG Little Science Centre is open to the public 
 

Tuesday to Saturday 10:00 AM to 4:00 PM.  
 

CLOSED SUNDAYS and HOLIDAYS 
 

Individual day rates are : Adults $6, Seniors $4, Youth $3, Child $0, Family $15. 

Adults – ages 16 to 59 Seniors – ages 60+ Youth – ages 6 to 15 Child 5 & under. 

 

Phone: 250 554 2572   E-mail Gord@blscs.org or Susan@blscs.org 

What Am I? 
Can you guess what I 

am before the end of 

the Newsletter? 

 

Clue 1:) I am 

used as a 

fertilizer  
 

I am: ? 

Difficulty Level 

 

  Low ————--> high  

The Big Little Science 

Centre recently 

conducted a fun science 

show at The Hamlets in 

Westsyde. 

Gordon Gore was there 

for the show.  

Even after retirement 

from the Big Little 

Science Centre Gordon 

could not resist helping 

out with some of the 

show and taking a few 

photos. 

Gordon Gore show ing 

how it is done. 

 

The Hamlets staff photo 

G. Gore Photo 
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Become a member of the Big Little Science Centre Society 

A family membership is $60.00/year. An individual membership is $45.00/year. A family membership 

consists of five directly related people. (This includes any combination of grandparents, parents and 

children). 

Visit our website blscs.org for more details on the benefits of membership. 

What Am I? 
Have you guessed what I am yet? 

 

Clue 2: I was used with formaldehyde to make insulation  
 

I am: ? 

BLSC Wish List 

Would you like to help out the Big Little Science Centre? Here is a wish list of donations we are looking for: 

 

Any Legotm Mindstorms parts (NXT or RTS) 

A Legal sized file cabinet 

A 10,000+ sqft building 

Katey Daly show ing off some of souvenirs she brought back from Antarctica. 

Katey was the first speaker in the Big Little Science Centre Speakers Forum held monthly 

at the Centre. She talked about her experiences after a part summer in Antarctica taking a 

University Course. 

S. Hammond Photo 
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Fun With Math: 

What Causes the Galton Board’s Pattern? 

 

If you have come to the BIG Little Science Centre very recently, you may have tried out the 
new Galton board hands-on display a couple of times. That pattern of plastic balls that you 
see repeated each time at the bottom isn’t just a random fluke. There is a good 
mathematical reason for the pattern that you can discover for yourself. Want to practice 
some easy math? Let’s try it! 

 

If you looked hard at the board, you saw that there is a narrow tube that funnels the balls at 
the top down onto a series of nails arranged in the pattern below. 

 

Pretend we have 1024 small plastic balls at the 
top. As they fall down the narrow tube, they hit 
the top-most nail. Since it is unlikely that they will 
all balance on top of the first nail, about half will 
fall off the nail and go to the left and about half 
will go to the right. Okay, math time: let’s fill up 
the table below.  

 

The top row (across) of the table shows us that 
1024 balls hit the top nail, shown as a “•”. There 
is nothing immediately below this top square  
(which is why it is coloured grey and is blank) 
because all the balls have to either go to the left 
or go to the right (remember, we agreed: no 
balancing on the nail). 

 

After the balls fall off the top nail, half go to the left (½ of 1024 is 512) and half go to the 
right. In the table, the 512 balls that go to the left are shown in blue and the half that go to 
the right are shown in red. Again, half of the balls in the blue and red squares either go to 
the right or left and fall down to the third set of nails. 

 

Now we have to do some math: read carefully to make sure you understand. Half of the 512 
balls (½ of 512 is 256) hitting the nail in the blue square go to the left, striking the nail in 
the green square, and the other half from the blue square go to the right, onto the purple 
square. But, half of the 512 balls (256) hitting the nail in the red square go to the right and 
half go to the left - where they also end up on the purple square. Therefore, the nail in the 
purple square gets 256 balls (from the blue square) PLUS 256 balls (from the red square) for 
a total of 512. 

 

Let’s do one more square in the table. Of the 256 balls in the green square, half (128) go to 
the left and the other half go to the right, into the brown square. At the same time, half of 
the 512 balls in the purple square go to the right and half go to the right, into the orange 
square. Therefore, the orange square gets 128 balls from the green square PLUS 256 balls 
(½ of 512) from the purple square, for a total of 384 balls. Okay, now it is your turn. Fill in 
the rest of the table. To make sure that you haven’t made a mistake, check that all the 
numbers in each horizontal row always add up to 1024 (because 1024 balls drop from each 
row down to the next).  
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Okay, now that the table is filled in let’s use a bar graph to plot the number of balls that 
end up in each box of the bottom row. (The actual Galton board at the Science Centre has 
several more horizontal rows of nails, each having more and more nails, but we have 
enough numbers to show us what is happening.) Fill in the following bar graph with the 
numbers entered in the lettered boxes at the bottom of your table. 

Aha! Does the pattern of your bar graph 
look like what you remember seeing when 
the balls stopped at the bottom of the 
Galton board? It should … nature knows 
how to do math! 

 

One interesting thing about the Galton 
board is that the pattern you see one time 
you try it is not quite what you may see 
the next time you try it. This is because 
the probability of balls going to the left 
and right are theoretically identical but 
nature has a way of messing up what we 
expect. This is called experimental 
uncertainty, and in this case the 
uncertainty is due to the fact that the 
board may not have been exactly vertical 
(up and down), or the nails may not have 
been perfectly aligned, or the balls may 
not have been perfectly round, or there 
may have been a static charge on the 
balls, or a train nearby shook the ground 
slightly as it passed, or … (a bazillion 
other things). This is the same sort of 
reason that flipping a coin many times 
does not always give you the same 
number of “heads” as “tails”. 

 

Yes, the pattern should always be perfect, but it isn’t. We call this “life”. Get used to it! 

 

            By Dr. Hebden 
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TRU Student Teachers at the Big Little Science Centre 

Okay this looks interesting…. Now what? 

What Am I? 
Still not sure what I am? 

Clue 2: 

I am present in the urine of mammals 

 

I am: A)  

Kaboom! 

G. Stewart photo 

G. Stewart photo 
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THE RARE EARTHS 

David McKinnon  Ph.D. 
 

These materials have figured in the news in the past year or so owing to a possible world shortage 
brought about by China, the world's largest producer, beginning to restrict exports.   

 

Chemically, the rare earths refer to the "lanthanide" elements, which have atomic numbers of 58-71
(The atomic number tells how many protons, and thus electrons, there are in the atom of any 
element). 

 

 To show how elements are 'constructed', we could imagine starting from hydrogen, with one proton 
(positive) and one electron (negative). Add another proton and electron and the element is helium. 
Carrying on using this idea, you can build up all the elements of the periodic table. Of course, atoms 
also contain increasing amounts of neutral particles called neutrons, but we need not consider them 
for this exercise.  

 

Rather like tenants filling up an apartment block from the bottom up, the added electrons successively 
occupy a series of increasing energy levels or 'shells'.   

 

However, this simple idea can be complicated by certain phenomena. Sometimes the electrons go into 
outer shells before all the vacancies in lower shells are filled but, as more protons are added, the 
increasing positive charge at the atom's nucleus every so often rearranges the electron energy levels, 
so that the electrons fill up any vacancies in the lower shells before they again start going into outer 
shells. This happens three times in the periodic table.  

 

The first is with the 'transition metals', ie. scandium, titanium, vanadium, chromium, manganese, 
iron, cobalt, nickel, copper and zinc. Here the different levels that the electrons can fit into are so 
close in energy that the electrons can 'hop' back and forward from the outer level to an inner level. 

 

The next rearrangement comes with the lanthanides(1) or rare earths.  However, in these, the 
energies of the outer levels of electrons are less affected by the rearrangement, meaning in turn that 
these have chemical properties less distinct from each other than many other elements.  

 

However, with the increasing number of protons, the greater positive charge concentrated in the 
centres of the atoms tends to pull in the electrons more, causing the atoms to decline in size along 
the series. This means in turn that their compounds have slightly different properties such as 
solubility which can be used to separate these lanthanides from each other. 

 

Properties arising from closely spaced electron energy levels makes them useful, indeed invaluable, 
for many mechanical, electric and electronic devices and for some chemical reactions.  They are used 
in high powered magnets and magnetic devices, smart phones, hybrid cars, batteries, high efficiency 
lighting, flat panel TV displays, lasers, wind turbines, superconductors, electric motors and petroleum 
refining, to name only a few.   

Despite the name 'rare earth', they are not so rare when calculated as a total of the earth's crust. It is 
just that they are rarely found in suitable economically exploitable concentrations. A friend once 
picked up a piece of interesting crystalline rock by the wayside near Rogers Pass. He had it tested and 
was told it was an ore of one of these lanthanides.  

 

The third series is called the actinides, atomic numbers 89(actinium)-103(Lawrencium). All of these 
are radioactive, which somewhat affects their use.  

  

(1) Comprising of the following; Lanthanum, Cerium, Praseodymium, Neodymium, Promethium, 
Samarium, Europium, Gadolinium, Terbium, Dysprosium, Holmium, Erbium, Thulium, 
Ytterbium and Lutetium). 
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What Am I? 
Not sure what I am? Here is the answer. 

 

I am: Urea    
 

Bonus info: 

Sharks use urea in their blood and body tissue to help maintain osmotic balance1 with seawater.  

 
1) maintaining the correct amount of fresh water and salts in their bodies. 

Announcing the Big Little Science Centre 

Speakers Forum 
One Thursday evening each month January though June and September through December the Big 

Little Science Centre will host a speaker at the science centre. The topics will be wide-ranging: some 

for children, some for adults and some for everyone in-between.  

Keep an eye here, our website (blscs.org), the local paper and on our social media outlets (Facebook, 

Twitter) for information on the upcoming topics and speakers. Admission is free. Bring the family and 

enjoy. Doors open 6:30 PM – presentation starts at 7:00 PM  

This winter and spring the speakers and topics are: 

April 24th – Dr. David McKinnon – "Through Rose and other Tinted Glass: a Chemist Looks 

at Stained Glass". An all Ages talk. 

May 29th – Karla Hoffman – “Pesticides – The Good and the Bad”. Best practices for growing 

and watering plants without pesticides, for primary age and up. 

June 12th – Amanda Wells – “Water Usage. Tips and tricks for water conservation”. A talk 

for all ages. 

The September through December speakers and topics will be announced in the spring. 

The 1st Valleyview 

Scouts visit the 

Big Little Science 

Centre for 

astronomy and 

some hands-on 

time. 

 

“My constellation is 

right there on the 

screen”. 

G. Stewart photo 


