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Collisions 
 

Nicole Wall of David 
Thompson Elementary 
School experiments with 

colliding snooker balls in the 
science centre. Nicole is one 
of our special student helpers 

at the  
BIG Little Science Centre. 

 

Next Meeting 
of the 

BIG Little Science Centre 
Society will be on 

Wednesday March 12 
at 7 PM at David Thompson 

Elementary School. 
 

Open House 
 

Plan to attend our second 
Open House Saturday, April 
5, 2003 at David Thompson 

Elementary 
from 11 AM to 4 PM. 

 

 
Current Member Count 

 

As of February 5 the BIG Little Science Centre Society has 49 members. 
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How Things Work at the Science Centre 
 
Are you puzzled by how some of the displays in the BIG Little Science Centre work? There are 
over 60 ‘hands-on’ stations, so it isn’t possible to explain every one of them here. However, we 
can tackle a few each newsletter. This is the second ‘instalment’. 
 

The Plasma Ball 
The glass globe contains small amounts of inert gases such as 
argon. The gases are ionized. (Their atoms have lost electrons.) 
They are in the plasma state. (The plasma state is sometimes 
called the fourth state of matter.) 
 
 The manufacturer does not reveal what gases are in the glass 
globe, but one can tell that one of them is argon, from the light 
spectrum it produces. The small, inner sphere of the plasma ball 
radiates high energy, high frequency electromagnetic radiation, 
which removes some electrons from the atoms of gas inside the 
globe, thus creating the plasma. The flashes of colour are caused 
by electrons changing energy levels within the atom. The colours 
you see depend on what gases are used in the globe.  
 

The electromagnetic field created by the plasma ball extends 
beyond the glass globe. If you bring your finger near the globe, 

the field is distorted, and the ‘lightning’ travels toward your finger. 
 

 
The plasma ball is safe to touch. Please keep metal objects away from the glass, in case 

they cause the glass to break. 
 

The plasma ball uses principles discovered by the electrical genius, Nikola Tesla, during 
the nineteenth century. (Tesla was one of the most interesting characters in the history of 
science!) 

 

The Repelling Magnets 
 

It is extremely difficult to push the two 
magnets together so that they meet ‘head-
on’. The magnets are inside a protective 
plastic cover, covered with tape, to protect 

them from chipping. They are cylinders, about 2 cm in diameter and 3 cm long, containing an 
alloy of a rare earth metal called neodymium. Neodymium magnets are extremely strong. Since 
the magnets are arranged with like poles facing each other, they repel one another.  
 

This is one of the most popular displays in the science centre. 
 
An important lesson students learn from playing with the repelling magnets is that forces can act 
without there being contact between two objects. 
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Space Phones 

 
The ‘space phone’ demonstrates how sound waves travel. If each coil of the spring represents an 
air molecule, and a vibration is created at one end of the spring by compressing several turns of 
the spring and letting them go, students can watch how a compression travels through the spring 
from transmitter to receiver, and then echoes back. Sound waves consist of alternate 
compressions and rarefactions travelling through a medium such as air. Sound waves are 
compressional waves. 
 

Two students can talk to each other over the ‘phone’. (Do not stretch the spring too much, 
or you may be charged long distance.) 
 

It is more interesting to make ‘space sounds’ like those heard in movies, by tapping the 
edge of the spring gently with your finger. The sound will echo back and forth several times. 
 

The Lever 
 

 
 

The principle of the lever is simple. If a force A is applied at a distance (called lever arm A) 
from the fulcrum, the lever can be balanced by a force B at a distance (called lever arm B), if 
 

force A x lever arm A  =  force B x lever arm B. 
 

In the diagram above, a larger force B is balanced by a smaller force A, because lever arm A is 
longer than lever arm B. 
 
Torque 
 
The product of a force and its lever arm is called torque. When trying to move a heavy load 
using a lever, you try to obtain as much torque as possible, by using a tool with a long lever arm. 
(Examples: a crow bar, a wrench, a hammer when used to remove a nail, a wheelbarrow, etc.) 
Levers can be used in many different ways. 
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Science Fun for Your Family 
 
Inertia and Your Seat Belt  

 

Objects that have mass have a property we call 
inertia. Because of inertia, objects that are still 
tend to remain still; objects that are moving tend 
to keep moving, at the same speed and in 
whatever direction they were moving. The more 
massive an object is, the more inertia it has. A 
school bus is harder to speed up, harder to slow 
down, and harder to turn around a corner than an 
ordinary car. This is because it has much more 
mass, and therefore much more inertia than an 
ordinary car. 

 

 
 

Figure 1 
 

     You Need 
 
      1 toy car with toy passengers 
      1 roll of masking tape 

 
What to Do 
 
1.  Place a toy human figure on the front 

seat of an open toy car. This is your 
‘passenger’. (Figure 1.) 

2. Let the car move forward at a steady 
speed. Does the passenger stay in place? 

3. Place a heavy obstacle (a book?) in the 
path of the car so that the car will come 
to a very sudden stop. 

4. When the car is brought to a sudden 
stop, what happens to the passenger? 

5. Attach the passenger securely to the toy 
car with a ‘seat belt’, made of masking 
tape. 

6. Let the car collide again with the heavy 
obstacle. What happens to the passenger 
this time? 

 

Think About It! 
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1.  When the toy car came to a sudden stop, 

what happened to the passenger with no 
seat belt? 

2.  If the toy car was a real car, and you 
were a passenger, how could you 
prevent this from happening to you? 

3.  Why is it a good idea to wear a seat belt 
when you are in a moving car? 

 

When you wear a seat belt, you attach 
yourself to the car, which has much more 
inertia (mass) than you have. When 
subjected to a strong unexpected force, as in 
a collision, you will accelerate with the car 
instead of out of it. 

This is a good time to explain why a 
driver should slow down when driving on 
icy roads. Many drivers think that because 
they can get up to high speed on icy roads, 
they can also stop quickly! Not so! With 
almost no friction between your tires and the 
road, the inertia of your vehicle will cause 
you to keep sliding no matter how hard or 
how often you press on the brakes, and no 
matter whether you have 4-wheel drive or 2-
wheel drive! 

 
Getting the ‘Hang’ of Inertia 

 

 
 

Figure 2 
 

      You Need 

      1 kilogram mass or other heavy object 
      1 roll of string (strong enough to hold the        

mass, but breakable with a single pull) 
      a  support system for hanging the mass from       
             a  string. 
 

Caution! Place a board or some thick 
cardboard beneath the masses, to protect 
the table surface. 
 

What to Do 
 

1. Tie a heavy object to a firm support, as 
in Figure 2.  

2. Use a piece of household string (strong, 
but breakable with a reasonable pull) to 
support the object, and let another piece 
of string hang down from the object, just 
long enough that you can wrap it around 
your hand and give it a sharp tug. 

3. Predict what will happen if you pull 
quickly on the bottom string. Will the 
string break above the object or below 
the object? 

4. Try it! 
5. Predict what will happen if you repeat 

the experiment, but this time pull slowly 
on the bottom string. 

6. Try it! 
 

Think About It! 
 
Where did the string break when you pulled 
down quickly on the bottom string? Why did 
it break there and not somewhere else? 
 

If you pull quickly on the string, the force you 
exert breaks the bottom string before there is 
time for the force to be fully transmitted to the 
string above the heavy object. (The inertia of the 
object is responsible for this.)  

If you pull slowly on the bottom string, 
the top string breaks first. This is probably what 
you expect, since the top string is supporting the 
weight of the object, and the bottom string is 
not. 
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Does Air Have Inertia? What to Do 
 

 

 1.  Fill a large, garden-size garbage bag 
about 2/3-full of air.  

2. Gather up the open end of the bag with 
one hand, so that you have air trapped 
inside the bag. See Figure 3. 

3. Give the bag a quick jerk in one direction. 
Does the air inside the bag go with the 
bag ‘willingly’, or does it want to ‘stay 
behind’? 

4. Get the bag moving at a steady speed, 
then suddenly stop the bag. Does the air 
in the bag stop ‘willingly’, or does it want 
to keep on travelling? 

 

Objects that have mass tend to maintain their 
present state of motion. An object that is still, for 
example, will tend to remain still; an object that 
is moving will tend to keep moving in the same 
direction and at the same speed. This property of 
matter is called inertia. The way we measure 
inertia is to measure mass. If a material has 
inertia, it has mass. According to the experiment 
you just did, does air have inertia, and therefore 
mass? 

Ehren Stillman 
Figure 3 

 

      What You Need 
 
     1 large, unused garbage bag 

 
 

 
 
 

Join the  BIG Little Science Centre Society! 
 
Fill out this form and mail it and your check for $20 to the BIG Little Science Centre Society, 
c/o Val Hitchens, 3441 Overlander Drive, Kamloops, BC V2B 6X4. You will be placed on the 
membership list and receive our newsletter.  
 

ρ  I wish to be a member of the BIG Little Science Centre Society. 
 
Name _______________________________________ Phone________________________ 
 
Address __________________________________________ 
 
 __________________________________________ 
 
 __________________________________________Postal Code __ __ __ __ __ __ 
 

 
E-mail Address <                             > 

 
Fax _____________________________ 
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            Eat Your Veggies! 
David McKinnon, PhD 

 
Have you ever cut yourself? Of course you have, and seen the red colour of your blood. Maybe you 
have also had some medical test and given a blood sample. This blood (venous, from your veins) 
was a dark red, much darker than the blood you see when you cut yourself. Your arterial blood 
(hopefully you never get to see your own!) is bright red. 
 
  Why is blood coloured red? It is because the red corpuscles carry a red protein called 
hemoglobin, whose colour is due to the presence of two molecules of a compound called heme, 
around which the rest of the hemoglobin molecule is wrapped. 
 

The important part of the heme molecule contains an iron atom, and it is this that gives the 
heme, and thus the hemoglobin, its special properties*. The iron atom has the property of being able 
to attach loosely to an oxygen molecule, so that the hemoglobin can carry oxygen from the lungs, 
through the arteries to various parts of the body. This heme:oxygen combination is bright red. It can 
then give up the oxygen, combine with carbon dioxide, and in turn carry it via the veins back to the 
lungs, where it is exhaled. The heme:carbon dioxide combination is dark red.  
 

If you breathe some other material that can react better with the iron, you are in deep trouble!  
For example, cyanide or carbon monoxide can react with the iron and drastically reduce its ability 
to carry oxygen. The heme:cyanide combination has a bluish tinge, and the heme:carbon monoxide 
combination is pinkish-red.  
 

Why the different colours? Electrons in the iron atom lie at different energy levels, and the 
energy differences between various levels are affected by other atoms or groups near the iron. These 
energy levels in turn affect the wavelength of light absorbed and so the colour.  
 

We can see some effects on iron in other familiar cases. Look at a piece or ordinary window 
glass edge on. It is pale blue-green, due to the presence of traces of iron, whose atoms are 
surrounded by oxygen atoms from the silicate structure of the glass. Look at a beer bottle. Here 
some sulfur has been added, to replace some of the oxygen atoms. The sulfur atoms affect the 
electronic energy levels in the iron atoms differently to oxygen, giving a brownish colour. 
__________________________________________________________________ 

• This is one reason we need iron in our diets: from spinach, liver etc. 
 

 
 

Fred’s Funny 
 

Conversation overheard by two atoms passing one another: 
"I have lost an electron." 

“Are you sure?" 
"I am positive!" 

[Submitted by Fred Gornall of Victoria, BC] 
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A Student Investigation 
 

Suggested by Fred Gornall of Victoria, British Columbia. 
This is from his original work with the Elementary Science Study (ESS) 1965 and African 

Primary Science Program, 1966.  
 

How Much of Air is Oxygen? 
 
First Visit 1. Dip a wad of steel wool into water, shake off the 

excess water, and jam the steel wool into the 
bottom of a plastic jar. See Figure 1. 

2. Turn the jar upside down into a bowl of water. 
3, Mark the jar at the water line within the jar. 
4. Re-mark the inner water line after (a) one day,  

(b) two days, (c) three days, etc. until there is no 
further change. 

5. Describe the change you see in the steel wool. 
6. How much has the water level risen? When the 

level no longer rises, what ‘guess’ can we make 
about the amount of oxygen that was in the air in 
the jar? 

7. What other activities or events might cause the 
water level within the jar to rise or fall? 
(Squeezing the jar? Warming the jar with your 
hands?) 

 

 
 
          Figure 1 
 
 
 
 
 
Second Visit 

  

Caution!  
Some steel wool may 
have a thin coating of oil 
or grease, which 
prevents contact with 
oxygen. Dip it into a 
mild detergent solution, 
then rinse in water 
before cramming into 
the jar. 
Do not use scouring 
pads made of stainless 
steel! 

    
    Figure 2 
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1. What other conditions or activities will cause the water level within the jar to rise or fall? 
 Squeezing the plastic jar?  Barometric pressure changes? Temperature changes? Warming 

the plastic jar with your hands? Time? Amount of steel wool crammed into the jar?  Using salt 
water instead of fresh water? Position of steel wool in the jar? 
 

2. How many millilitres of water have entered the jar to replace oxygen taken by the steel wool? 
What percentage of air is taken up due to rusting of the steel wool? 

 

Third Visit 
 

 

 

             
          Figure 3 
How might you improve the accuracy of your 
measurement of the amount of oxygen taken 
up by the steel wool? 
 

Some interesting mathematics here: 
 

Volume
Area

 =  Height,  or 
V
A

 =  H. 

 
For the same volume of water in the 

tube, the smaller the area of the tube, the 
greater the height. 
 

Therefore, if we can reduce the area of 
the tube leading into the volume of air, then 
the height the water level rises in the tube will 
be much greater and easier to read! 

0       0       0       0 

    good     better     best    super 
 
To enhance reading, add a little food 

colouring to the water before inverting the test 
tube containing the steel wool. 

 
We need a name for the new apparatus.

How about ‘Volumeter’ or ‘Guessometer’, or 
perhaps ‘Rustometer’? Your suggestion? 

 
 The old adage “about as exciting as 
watching paint dry or iron rust” no longer 
applies. It can be as exciting as watching a 
Stanley Cup final! A thrill a minute as we 
challenge one another in a race to see who can 
gain the most height in a given time, and work 
out the percentage of oxygen in the sample of 
air within a short period. 
 
 What other activities can affect the rate
and amount of water level movement? 
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Special Visitors: On January 30 the BIG Little Science Centre had an evening visit from the 
Second Rayleigh Brownies. The visit was organized by Janet Simmons. 

 

 
BIG Little Science Centre Society Update, January 23, 2003 

 

Thérèse Gieselman, Secretary 
 

The directors of the BIG Little Science Centre Society are continuing to work toward finding a 
future home for the BIG Little Science Centre. We are currently working on our business plan, 
which will arm us with some valuable information to take forward to prospective partners and 
funding sources. The preparation of the business plan is an industrious undertaking, but our 
recent registration with the Canadian Association of Science Centres will assist us in locating the 
necessary resources to complete this task. The Association has also put us in touch with other 
science centres that are currently in the start up phase, as well as centres that have run the 
gauntlet and are now up and running as fully operating facilities. We are looking forward to 
making contact with these folks and potentially making a road trip to visit successfully operating 
science centres. 

The Society is in the process of filing our Federal Tax Exemption with the government. 
Once we have our number, we will be able to provide tax receipts to all members for income tax 
purposes. We hope to have these off to all of our members as soon as possible. Speaking of 
members, we currently have 49 fully paid members. 

We are also in the process of registering our domain name for our very own website on 
the worldwide web. We are looking forward to creating a website, and we welcome any 
members that would be interested in assisting with the creation of a website. Contact any of the 
directors or join us at our next meeting. All members are welcome to attend.  


