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BIG Little Science Centre 
Newsletter    March 2003    Volume 13 

 

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> 

 

 
 
Teachers from School District 73 (and one from South Okanagan Secondary School) visited the 
BIG Little Science Centre Friday February 21 for an In-Service session with Operator Gordon 
Gore. Providing workshops for (and by) teachers could be a major purpose of a full-time, full-
size science centre in Kamloops.          Rob Hunter Photo 
 

Reminder! Society Meeting Wednesday March 12 at 7 PM  
at David Thompson Elementary School. All members are welcome! 

 

The BIG Little Science Centre Society now has more than 60 members! Since opening in 
February 2000, the BIG Little Science Centre has hosted over 8,000 visitors. The vast majority 

of visitors have been students in School District 73.  
 

Reminder! Open House Saturday April 5 at  
David Thompson Elementary, 11 AM to 4 PM. 
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How Things Work at the BIG Little Science Centre 
 

The Test Tube Submarine 
 

 
Figure 1 

 
Try This at Home! 

 
1.  Fill a 2-litre plastic pop bottle to the top 

with water. 
2.  Add water to a test tube until it is almost 

half-full.  
3. With your thumb over the open end, turn 

the test tube over and quickly put it 
inside the pop bottle, as in Figure 1. It 
should float with its closed end just 
below or at the surface of the water in 
the pop bottle. (If it sinks, start again, 
and use less water in the test tube. If it 
floats too high, start again and use 
slightly more water in the test tube.) 

4.  When the test tube is floating in the 
water with its closed end just below or at 

the water level in the pop bottle, cap the 
bottle tightly.  

5.  Apply pressure to the sides of the plastic 
bottle. What happens to the test tube? 

6.  Release the pressure. What happens to 
the test tube? 

7.   Repeat the process of applying pressure, 
then releasing it. This time concentrate 
on the bubble of air inside the test tube. 
How does it change during the process? 

 

There are two fluids inside the bottle: water 
and air. Both are confined in a closed 
container. When pressure is applied at any 
point in a fluid that is confined like this, the 
pressure is transmitted everywhere in the 
fluid (or, in this case, fluids). Therefore, if 
you squeeze the bottle, the pressure you 
apply is transmitted through the water into 
the air pocket inside the test tube. This 
causes the air to be compressed into a 
smaller volume. The volume the air pocket 
loses is taken up by water, which rises up 
the test tube. This makes the test tube and its 
contents heavier, so it sinks! When you stop 
squeezing the bottle, the pressure on the air 
pocket inside the test tube is reduced, and 
the air in the pocket expands again, pushing 
some water out of the bottom of the test 
tube. The test tube becomes light enough to 
float again. 
Note: The demonstration works just as well 
if you pour some water out of the pop bottle 
and cap it again. Air in the top part of the 
sealed bottle is just another fluid, and the 
same effects will be observed when the 
bottle is squeezed, then ‘unsqueezed’.  

 

The science principle involved is Pascal’s 
Law: If pressure is applied to an enclosed 
fluid, the pressure is transmitted 
everywhere within the enclosed fluid. 
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Since pressure is force divided by area, force 
equals pressure multiplied by area. 
 

pressure=  force
area

,

∴  force = ure x area. press
 

 
      If pressure is exerted over a large 
area inside an enclosed container, then a 
modest pressure can result in a very large 
force being exerted. 
 Pascal’s Law is widely applied. It is 
used in hydraulic and pneumatic devices of 
all types. 
 

Model Car Braking System 
 

The model braking system (Figure 1) 
consists of five syringes joined using plastic 
tubing and T-junctions. When pressure is 
applied to the cylinder with the ‘foot pedal’, 
the pressure is transmitted throughout the 
fluid (air) to all the ‘brake cylinders’. This is 
an interesting application of Pascal’s Law. 
In car brakes, a liquid (brake fluid) is used in 
the lines. 

 
Figure 1 

The Fountain 
 

 
Figure 1 

 
When the bottles are inverted, water from 
the top bottle pours down a tube into the 
bottom bottle. (See Figure 1, above.) This 
compresses the air in the bottom bottle and 
air is pushed up a second tube. (It is not 
connected to the first tube!). As air rushes 
up this tube, low pressure is created by the 
fast-moving air, and water from the top 
bottle is pushed into several holes in the wall 
of the top tube. This is a Bernoulli effect 
being observed. The fountain is caused by 
water from the top bottle, and not the bottom 
bottle. 
 
 A close-up of the inner workings of 
the Fountain apparatus is shown in Figure 2. 
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 Figure 2 
  

 

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 _____________________________ 

 



5 

 

S-t-r-e-t-c-h! 
by  David McKinnon Ph.D. 

 
If you take a piece of polyethylene plastic film, such as from a grocery bag, and 
pull carefully, the material will stretch to several times its starting length and now 
be fairly strong. What is going on? 
 

In the original polyethylene film, the long molecules of polyethylene (a 
polymer) were arranged fairly randomly. When you stretched the plastic, these 
molecules became oriented so that they lay more parallel to each other, and this 
gives the stretched material its strength. Rather similarly, when a thread of nylon is 
first extruded from a melt, it is brittle, but stretching elongates it and gives it very 
much more tensile strength. Interestingly, the spider stretches her silk as she 
secretes it, and spider silk is reputed to be among the strongest of fibres, weight for 
weight. 
 

What would happen if you now made a few attachments of these large 
randomly oriented molecules with each other? (This is called crosslinking). This 
time, as you stretched them, they would become aligned, but when you stopped 
pulling them, the extra bonds would help return the molecules to the original 
random orientation. In fact, you then have something with elastic properties. Raw 
rubber is a material without much stretch. It is sticky when warm and brittle when 
cold, but crosslinking the strands gives the familiar stretchy material. Charles 
Goodyear discovered how to crosslink the long flexible molecules of raw rubber 
by heating the raw rubber with sulfur. This process is called vulcanization. 
 

Modern stretch fabrics, such as Lycra, duplicate in part the physical 
properties of rubber, i.e. stretchability, although they employ quite different 
chemistry. They have long, flexible molecules with regular and irregular parts, and 
with just the right amount of crosslinking. 
 
  Now, certain types of polymers, if heated, break down into small molecules, 
what the chemist calls depolymerization. If you were to take raw rubber (a 
polymer) and heat it, you would similarly get a small molecule called isoprene. 
With the right catalyst, it can be repolymerized to rubber. 
 

So why can't we recycle old tires this way? The problem is the sulfur. The 
process of vulcanization chemically incorporates sulfur into the rubber molecule. 
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Heating these rubber molecules creates many breakdown products containing 
sulfur, which are unsuitable for reprocessing. 

Hair Styles by BIG Little Science Centre 
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Top: 
 
Jessica Buchanan 
of Juniper Ridge 
Elementary. 
 
 
Left: 
 
Jared Brown of 
George Hilliard 
Elementary. 
 
 
Right: 
 
Phillip 
Charbonneau of 
David Thompson 
Elementary. 

 

              
   Kirysa Hunt of Parkcrest Elementary                Jeremy Bombardier of Arthur Hatton Elementary 
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      Wyatt Fisher of First Brock Beavers                Alisha Casorso of Williams Lake 
 

Science Fun for Your Family 
Why Does Your Boat Float? 

 
Have you ever noticed how it is easier to lift something when it is under water? This is because 
water exerts an upward buoyant force on objects placed under the water. In fact, any object that 
is partly or fully submerged in water will appear to weigh less by an amount exactly equal to the 
weight of the water that the object displaces! 

 
Figure 1 

 
 An object like a boat will sink down in the water until it has displaced a volume of water 
with a weight equal to its own weight, then float at that level. See Figure 1. (For a floating 
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object, the buoyant force just equals the actual weight of the floating object, so its apparent 
weight is zero!) When the boat is empty, the buoyant force just equals the weight of the boat by 
itself (800 N). When a 600 N girl gets into the 800 N canoe, the weight of the canoe plus girl is 
now greater, so the canoe will sink lower into the water until it has displaced a volume of water 
with a weight equal to the weight of the canoe plus the weight of the girl, which is 1400 N.  
 
 Archimedes was first to investigate the physics involved in buoyancy and floating 
objects. Archimedes was a Greek philosopher, who lived from 287 B.C. to 212 B.C.  
 
 Archimedes’ Principle says that if an object is immersed in a fluid, it is buoyed up by a 
force equal to the weight of the fluid that the object displaces.  

   
Figure 2 

 

Try This! 
 
1. Using the square piece of aluminum foil, design a boat with a shape

loaded with the greatest number of pennies (or other coins) before s
 Hint! What shape will displace the greatest volume of water, and th

greatest buoyant force? 
 
2. Have a contest to see who can design the boat with the greatest load
 Make sure everyone starts with the same size piece of aluminum fo
 

Extra Fun! 
 
What happens if you make the water denser, like sea water, by addin
the floating easier or more difficult? 
 

Puzzler! 
 
A solid block of steel will not float on water. Why can a huge shi
easily? 
 
 
 

If H20 is water, what is H204? 
Answer: Drinking! 

 
1 squar  
      30 c
1 roll o
A large
     (or, 
1 large 
     whic
What You Need 

e piece of aluminum foil, 
m x 30 cm 

f masking tape 
 collection of pennies  
washers) 
container of water in      
h to float the boat 
 that you think can be 
inking. 
erefore provide the 

 capacity! 
il! 

g salt to it? Will this make 

p, made out of steel, float 
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Geologists are the best streakers! 
 

A good geologist never breaks his pumice. 
 

What did the colourfully dressed chemistry teacher say when he fell into a vat of bleach? 
Help me! I’m fading fast! 

 

If your false teeth come loose while you are gargling, what song should you sing? 
Bridge Over Troubled Water. 

 

Teacher: “Johnny, what is the biggest snake in the world?” 
Johnny: “A Boa 747?” 

 

What characteristic do the chromosomes of teenagers all have in common? 
They usually have a pair of blue genes. 
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Food for Thought! 
 

Valleyview Secondary 
physics teacher Rob Hunter 
shows how to use physics to 
make a marshmallow look 
much bigger than it really is. 
Rob is pumping the air out of 
a jar using a hand-operated 
vacuum pump. 
 

Air pockets inside the 
marshmallows expand until 
they actually burst. When air 
is let back into the jar, the 
marshmallows are left 
crushed into much smaller 
balls. 

 
Rob was assisting with 

an In-Service on ‘hands-on’ 
science, for the KTTA at the 
February 14 Professional 
Day. 

 
 
   

   
 
Twins Makena and Gabbi Berry of David Thompson Elementary compete to see who can lift 
the most nails with their steel spike. Which one is using a ‘trick’? (A small neodymium magnet 
is attached to the end of her spike. She has hidden the magnet in the palm of her hand.) 


