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BIG Little Science Centre 
Newsletter 40 April 2004 

 
The Newsletter is compiled and edited by BIG Little Science Centre Operator, Gordon R. Gore. 

962 Sycamore Drive Kamloops BC Canada V2B 6S2 Phone (250) 579-5722 Fax (250) 579-2302  grgore@telus.net 
 

Open House Saturday April 17 2004! 
 

 
 

Matthew Tomlinson, a student in Cheryl Trestain's class at David Thompson 
Elementary, tests his strength against two repelling neodymium magnets. (Matthew 
does things with a dramatic flair!) 
 
 The repelling magnets have been a favourite item at the BIG Little Science 
Centre since it opened in February 2000. At this week's Open House, visitors will 
discover many new displays that have been added recently. The BIG Little Science 
Centre appreciates the financial support provided lately by several groups and 
individuals. Grant money is being used to add more displays to the Centre. 
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Science Fun for Your Family 
 

Getting off Track 
 

 
 

 
Place a battery-powered toy train on a circular track, and let it run a few full circles. 
 
Predict which way the train will go if one of the sections of curved track is removed, 
as in the above Figure.   
 
Will the train  

(a) continue to move in a circle?   
(b) move off along a radius of the circle?   
(c) move off in a straight line tangent to the circle? or  
(d) follow some other path? 

 
Now test your prediction! 
 
Think about It! 
 

What happens to the toy train when it leaves the track?  
 
Galileo observed long ago that an object at rest tends to stay at rest, and a body in motion tends to 
stay in motion at the same speed and in the same direction, unless acted upon by an unbalanced 
force. (This is sometimes called the Law of Inertia.) 

While on the track, the train experiences a centripetal force, an unbalanced force acting 
toward the centre, exerted by the tracks on the train wheels. Take away the track and there is no 
force to divert the train from a straight-line path. The train travels off in a direction tangent to the 
circular track. 
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How Things Work at the BIG Little Science Centre 
 

The Mysterious Floating 
Paper Clips 

 

 
 

Braeden Davis (kindergarten, David 
Thompson Elementary) examines the 

Mysterious Floating Paper Clips. 
 

The two paper clips seem to be floating, on 
the ends of their strings, in mid-air. What is 
keeping them 'up'? The string is regular 
string, not stiff wire.  The secret lies in two 
small neodymium magnets hidden inside the 
top of the Styrofoam™ frame. The paper 
clips contain some iron, which is attracted to 
the magnets. 
 

 
 

'High Low Road' 
 

 
 

Student helper Shae Cooper demonstrates 
the High Low Road Apparatus*. 

 
This display has two sloped metal tracks. 
One track is straight, and the other is bent. 
The starting heights are the same and the 
finishing heights are the same. Two steel 
balls are released simultaneously from the 
top ends. Which ball will reach the end of its 
track first?  Both balls have the same final 
speed, because in both cases the change in 
gravitational potential energy (mg∆h) is the 
same, so the gain in kinetic energy ( 1

2 mvf
2) 

is the same. However, the downward dip in 
the bent ramp gives the ball an earlier 
acceleration, so the ball on the bent ramp 
wins every time.  
  

*(Apparatus available from 
Northwest Scientific.) 

 



4 

The Ball and Ring 
 

      

 
This tried and true demonstration is used in 
our presentation on physical and chemical 
changes,  

At room temperature, a brass ball is 
passed easily through a brass ring. The outside 
diameter of the ball is almost the same as the 
inside diameter of the ring.  

The ball is then warmed using the 
flame from a Bunsen burner or propane 
burner. A hot, nearly colourless flame is used 
in practice. (The flame in the photograph has 
been intentionally adjusted so it would be 
visible in the picture.)  

        
     [Chris Swaine of Mission, BC] 

  
After a short while, the student tries to pull the ball back through the ring. It will not pass through 

because the ball has now expanded. How can he get the ball back through the ring? 
The quickest way is to heat the ring. The ring will also expand when heated, and allow the ball to 

pass through. The other way is to cool the ball down. 
 

       

From the Archives... 
 
Ehren Stillman drew this cartoon 
when he was in Grade 10, which is 
more than fourteen years ago. 
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Action at the BIG Little Science Centre 
 

 
 

     

 

Sk'elep School Visit 
 
Sixty-five students from Sk'elep School 
paid us a visit on March 29. In the top 
photo, youngsters are enjoying watching 
one of their classmates doing the 'hair-
raising' demonstration with the Van de 
Graaff static electricity generator. 
 

On the left: Jacob Leggot-Jensen 
tries out one the magnet toys at the BIG 
Little Science Centre.  
 

These visitors had a great time at the 
Centre! 
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Lactose 
by  David McKinnon  PhD 

 
Humans are mammals and, as such, milk is an 
important food supply for all infants, regardless 
of race or ethnic origin. However, when children 
become approximately three years old the 
situation changes. While in some populations   
the ability to digest milk is kept, in many others 
the ability is lost. For example, only a small 
percentage of most adults of northern European 
origin have any trouble with milk, but very 
much larger percentages of Oriental and Middle 
East adult populations, for example, cannot 
digest milk properly and suffer digestive upsets 
if they drink milk or some milk products.   

The culprit is a constituent of milk 
called lactose.  Soon after drinking milk an 
individual who suffers from lactose intolerance 
will get intestinal gas and possibly violent 
diarrhea. 

Lactose is also called milk sugar and is 
a member of the class of chemical compounds 
called carbohydrates. Pure lactose is a 
colourless solid, and sweet, like most sugars, 
although not as sweet as the compound that most 
people call sugar, which is chemically called 
sucrose. Lactose, like sucrose, is a 
disaccharide; that is, it is composed of two 

other smaller sugar units, in this case 
compounds called glucose and galactose joined 
together. Sucrose has a glucose joined to a 
fructose molecule.    

When individuals of North European 
ancestry drink milk, it passes to their small 
intestine, where, in a section called the jejunum, 
an enzyme called lactase is secreted. This splits 
the lactose molecule into a glucose molecule and 
a galactose molecule, both of which are readily 
absorbed from the small intestine into the 
bloodstream and metabolized.  If the individual 
does not produce the enzyme, the lactose is not 
absorbed, and passes into the large intestine or 
colon. This is teeming with microorganisms, 
which just LOVE the food supply now presented 
to them. The lactose is metabolized into all sorts 
of different materials, causing a digestive upset. 
Some hydrogen gas may even be produced, and 
can be detected on the breath of the sufferers. 
Other microorganisms produce methane. 

The molecules are drawn below in a 
form that shows their shapes. By convention the 
carbon atoms that lie at each vertex are not 
shown.  
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Glucose and galactose are very similar 
in shape. The only difference is the arrangement 
of the groups at one of the carbon atoms. 

The ability to produce the enzyme is 
genetic and apparently is a dominant gene. It 
probably evolved in some populations that used 
milk from cattle. The ability to utilize this food 
supply conferred an evolutionary advantage. 
Some African tribes, those that have 
traditionally kept cattle and used milk, have high 

levels of lactase, in contrast to low levels in 
others who did not.  

Unfortunately some infants, even of 
North European stock, are born with an inability 
to produce the enzyme. In the bad old days these 
often died. Nowadays, they can be given soy-
derived products. Adults, if they are faced with 
consuming milk products, could take lactase 
tablets. The bacteria that make yogurt from milk 
produce lactase, so yogurt would be safe to eat.

 

 
 

Ehren Stillman Cartoon 
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Everyday Chemistry 
Jim Hebden, PhD 

 
I Thought Glass Was a Fluid.  You Mean My Teacher Was Wrong? 

 
I remember learning in school that glass is just a fluid that flows EXTREMELY slowly. My teacher 
told me that glass has a random structure, unlike solids, and, as evidence of the 'fact' that glass flows 
slowly, told me that glass in very old church windows is thicker at the bottom and thinner at the top. 
Not only that, glass rods sag after a few years if they are stored horizontally, supported only at their 
ends. That made perfect sense to me when I was a student. There is only one problem: none of these 
facts are true! 
 

It is true that glass does not have a definite, repeating structure such as a crystal has, but 
glass is a true solid. It has randomly oriented bonds holding it together, but is a solid nevertheless. 
Science has developed testing equipment that is so sensitive it can detect the bending in an aircraft 
carrier deck when a housefly lands on the deck. Such equipment has shown conclusively that glass 
does not sag. 
 

What about the church windows that are thicker at the bottom and thinner at the top? Well, 
medieval glassblowers took a large hot blob of glass and spun it in a large furnace, in the same way 
pizza dough is sometimes spun in the air. The result is a large circle of thin glass.  A cross-section 
through the glass is shown below. 
 

 
 

Notice how the glass is thinner toward the middle and thicker toward the outer edge. The 
best, thinner glass was cut from the center and lower quality glass was cut from the thicker outer 
edge. Medieval craftsman left records telling us they deliberately placed the glass in windows with 
the thinner part upwards because they thought it looked better that way. More interestingly, people 
who have removed panes of old glass as part of a church restoration project have noted that 
sometimes the old glass was mistakenly installed with the thicker part upwards. Obviously, finding 
the thicker part on top is in line with the fact that glass does not flow or sag in a few hundred years. 
 

The incorrect ideas about glass are interesting, but I find the truth to be more fascinating. 
 

Why You Can Freeze at High Temperatures: 
The Difference Between Heat and Temperature 

 
To distinguish between heat and temperature, we must understand the meaning of two terms. 
There are two broad categories of energy: potential energy is stored energy and kinetic energy is 
energy that exists as a result of movement. 
 

'Temperature' is a measurement of the average kinetic energy of the molecules making up a 
substance.  The faster molecules move, the more kinetic energy they possess. ‘Heat’ is the energy 
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transferred from something that has a higher temperature to something that has a lower temperature. 
The more energy transferred, the greater the amount of heat.  In simpler terms, temperature is a 
measurement that tells us how much energy a SINGLE average molecule contains, while heat is the 
TOTAL amount of energy that ALL the molecules present can deliver.   
 

Let’s look at an example. Pretend you have boiled one hundred litres of water. That water 
has a temperature of 100oC. Next, pretend you take an eyedropper, fill it with some of the boiling 
water and let one drop fall onto the palm of your hand. You would not feel very much because there 
is not much heat in a single drop of water, even if it is at 100oC. On the other hand (pun intended), if 
you plunged your hand into 100 L of boiling water, you wouldn’t want to imagine the pain and 
damage that would occur. Both the single drop and the 100 L of water have the same temperature: 
100oC. This means the average energies of the water molecules in the single drop and the 100 L are 
identical. But, the single drop of water transfers much less heat energy to your hand than does the 
100 L of water. 
 

So … how can you freeze at high temperatures? Well, the outer fringes of our sun (called 
the corona) has a temperature of about 1,000,000oC. However, the corona contains so little gas(*) 
that it is practically a vacuum, in spite of the fact that each of the very few gas particles around you 
have high individual energies. Let’s pretend again. You are in a spacesuit, directly exposed to the 
near vacuum of the sun’s corona, with your space ship between you and the sun so as to prevent you 
from being ‘cooked’ by direct radiation from the sun. If the heating unit on your spacesuit fails, you 
start to freeze in spite of being surrounded by a gas at one million degrees. Why? Well, each gas 
particle has a huge energy as far as the particle is concerned but atomic particles are extremely 
small and we are very large, so even if one of the gas particles transfers all its energy to our 
spacesuit we don’t notice the energy it gives us.  (In the same way, a speck of dust looks huge to a 
flea, but if the flea hits us with its speck of dust we won’t feel it.)  The 'few and far between' gas 
particles in the corona transfer their little bit of heat to you when they hit your suit, but because your 
spacesuit’s heater has stopped you are losing body heat faster than heat is coming in.  The overall 
result is that you freeze in one million degree surroundings because you are losing more heat than 
you are gaining.  
 

As a final example, the gas inside a long fluorescent light has a temperature of about one 
million degrees when the light is operating.  If you have ever touched the tube of an operating 
fluorescent bulb, you know the bulb does not feel very hot.  The inside of the bulbs is almost a 
vacuum and although the few individual gas particles have high individual energies and therefore a 
high temperature, the total amount of heat energy they deliver to your hand is very small. 

 
 
(*) Technically speaking, the particles in the corona are called plasma because all the electrons 

have been stripped off the atoms, leaving naked atomic nuclei.  However, we will continue to 
call it a gas to make our explanation easier to understand. 
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BIG Little Science Centre 
 

Open House 
  

Saturday April 17, 2004   11 AM to 4 PM 
David Thompson Elementary School 
1051 Pinesprings Road (in Westsyde) 

Kamloops BC V2B 7W3 
 

Over 70 hands-on stations!  
New displays added for Open House! 

 
 

Special Demonstrations! 
 

Cold Science!  
 Liquid Nitrogen Show with Dr. Jim Hebden and Professor Reg Wild from UBC 

12:15 PM to 12:45 PM in Gymnasium 
1:45 PM to 2:15 PM in Gymnasium 
3:15 PM to 3:45 PM in Gymnasium  

 

Fun with Physics 
11:30 AM to 12:00 noon  

Light and Colour in Demo Room (16) with Dr. Dave McKinnon and Shae Cooper  
Static Electricity and Magnetism in Gymnasium with Eric Wiebe 

1:00 PM to 1:30 PM  
Light and Colour in Demo Room (16) with Dr. Dave McKinnon and Shae Cooper  

Static Electricity and Magnetism in Gymnasium with Eric Wiebe 
2:30 PM to 3:00 PM  

Light and Colour in Demo Room (16) with Dr. Dave McKinnon and Shae Cooper  
Static Electricity and Magnetism in Gymnasium with Eric Wiebe 

 

Admission by Donation 
 

Need Information?   
  

Contact: Phone Gordon Gore at home in the evening: 579 5722 
or E-mail <grgore@telus.net> 

 
 

[Details of Program are subject to change.] 
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Join the  BIG Little Science Centre Society! 
 

Fill out this form and mail it and your check for $20  
(made out to BIG Little Science Centre Society) to  

BIG Little Science Centre Society, 
c/o 962 Sicamore Drive, 
Kamloops, BC V2B 6S2. 

 
You will be placed on the membership list and receive our newsletter. 

 
  _____  I wish to become a NEW MEMBER of the BIG Little Science Centre Society. 
 
  _____  I wish to RENEW MY MEMBERSHIP in the BIG Little Science Centre Society. 
 
 ______ I wish to make an ADDITIONAL DONATION of  $_______, for which I shall receive  
 an income tax receipt for my charitable contribution to the society. 
 
Name _______________________________________ Phone________________________ 
 
Address __________________________________________ 
 
 __________________________________________ 
 
 __________________________________________Postal Code __ __ __ __ __ __ 
 

E-mail Address <         > 
                            

Fax _____________________________   Date__________________________________ 
 

 
 

Visitor Count to April 8, 2004 2,900 since September 2003 
13,600 since February 2000 

Current Paid Member Count:  104 (as of April 1, 2004) 
 
 

Next BIG Little Science Centre Society Meeting 
Thursday May 6, 7:00 PM 

David Thompson Elementary School Library 
 

All members are welcome. 
 

 

 


