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BIG Little Science Centre 
Newsletter    March 2003    Volume 12 

 

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> 

 

 
 

Students from Rosie Seymour Elementary School in Canoe Creek enjoy the “Flying Saucer” 
static electricity demonstration at the BIG Little Science Centre. Well-known Kamloopsian Bill 
Gilroy, a teacher at the school, organized the field trip to Kamloops for the whole school. 

 

Next Society Meeting is on Wednesday March 12 at 7 PM in the library at 
David Thompson Elementary School. All members are welcome! A draft copy of 
the Business Plan, spearheaded by secretary Thérèse Gieselman, is on the agenda. 
 

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 
 

Cuts Like a Knife? 
 

   
Figure 1 

 
(Try this one at home!) 

 
A clean 1-litre milk carton is filled with 
water. The milk carton is left in the freezer 
overnight, so that the water freezes solid. 
The cardboard is cut away to leave a block 
of ice. The ends of the ice block are 

supported as in Figure 1. 
 
 A loop of wire (copper, iron or brass) 
is wrapped around the ice block, and a 
heavy object is suspended from the wire. 
(About 2 kg will do, but the heavier the 
better, if the wire can support the weight.) 
The wire eventually cuts through the ice, the 
weight falls to the bottom of the pan, but the 
ice remains intact! 

 
 
The ice block display demonstrates 

regelation. Ice melts more easily under the  
pressure exerted by the weighted wire. As 
soon as the pressure is relieved, the water 
above the wire re-freezes.  
 

Try pushing two ice cubes together. 
They will freeze together. The pressure you 
exert momentarily melts ice on the touching 
surfaces, but when you release the pressure, 
the film of water re-freezes, binding the ice 
cubes together.  You also use regelation 
when you pack a snowball with your hands. 
 

Bicycle Wheel Gyroscope 
 

Stand on a platform that is free to rotate. 
Using specially made handles, hold the two 
ends of the axle of a bicycle wheel in your 
hands so that the axle is horizontal. Let 
someone get the wheel spinning for you. 
Now tilt the axle of the spinning wheel so 
that it is vertical and your body will rotate 
on the platform! 
 

 
 

Dexter Armstrong of George Hilliard 
Elementary School goes for a spin.
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Figure 1 

 
See Figure 1. Imagine you are holding the 
two ends of the bicycle wheel axle. The top 
of the wheel is spinning away from you. The 
‘spin axis’ is horizontal (along the X-axis). 
 

 
Figure 2 

 

 
 

Brittney Richards of George Hilliard 
Elementary shows how it is done. 

 
With your hands, you apply a pair of 

forces in the Y-direction (at right angles to 
the spin axis). See Figure 2. This changes 

the direction of the wheel’s angular 
momentum. The ‘spin axis’ is now vertical 
(along the Y-axis). (Figure 3). 

 
Figure 3 

 
Angular momentum of the system 

of ‘spinning-wheel-you-platform’ must be 
conserved. As a result, the platform, you and 
the wheel will rotate in the opposite 
direction to the spin of the wheel itself. See 
Figure 3. 

(Newton’s Third Law of Motion 
applies to rotating objects, too.) 
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Colliding Snooker Balls 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 

Drawing by Brianna Nordstrom, Grade 2 
student at Parkcrest Elementary School. 

 
 
 

 
 

Just before the single ball collides 
with the rest of the ‘system’, its mass is m1 
and its velocity is v1. After the elastic 
collision, what will the mass and velocity of 
the moving parts of the system be? 

 
Kinetic energy is conserved in an 

elastic collision. Kinetic energy is calculated 
from 

1
2 mv2, where v is speed (the magnitude 

of velocity). The kinetic energy of the 
incoming ball must be equal to the kinetic 
energy of whatever part of the system (mass 
m2) is moving after the collision. 

 
1
2 m1 v1

2 =  
1
2 m2 v2

2        (1) 
 

∴              m1 v1
2 = m2 v2

2,        or  
 

 (m1 v1 )v1  = (m2 v2 )v2 .     (2) 
 

Momentum is conserved in all 
collisions. Since this collision occurs in a 
straight line (one dimension), we can deal 
with the magnitude of the momentum and 
use speed v (the magnitude of the velocity).   

 
    m1v1  =  m2v2     (3)  

 
Substituting Equation (3) in Equation (2), 

 
(m2 v2 )v1  = (m2 v2 

)v2 , 
 

∴   v1   =  v2  .   (4) 
 

Therefore, m1  = m2.        (5) 
 

After the collision, a mass equal to 
that of the incoming ball (or balls) moves off 
with the same velocity as the incoming ball. 
In other words, if one ball collides with the 
rest of the system, one ball will move off the 
end of the row of balls, with the same 
velocity as the incoming ball. If two balls 

If one ball is pulled back and allowed to 
collide with the remaining balls, only one 
ball will move away from the far end of the 
row of snooker balls. If two balls are pulled 
back and allowed to collide with the 
remaining three balls, only two balls will 
move away from the row of snooker balls. 
The pattern continues if one uses three balls, 
or four balls. Why is this so? 

The snooker balls in this display are 
highly elastic. This means that both 
momentum (mass x velocity) and kinetic 

energy (
1
2 mass x velocity2) are ‘conserved’ 

when the balls collide.  The momentum and 
kinetic energy of the ‘system’ of balls is the 
same after a collision as before the collision. 
All the balls have the same mass m
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collide with the rest of the system, two balls 
will move off the other end of the row of 
balls, and so on. 

 
 

Science Fun for Your Family 
 

Can Water Defy Gravity? 
 

 
 
Jennifer Anderson and Jamie-John Beauchamp 
get ready to do this experiment. 
 

 
Figure 1 

 

What to Do 
 

Part A 
 

1.  Fill a 2-litre plastic pop bottle to the brim 
with water. 

2.  Cap the bottle tightly. 
3.  Fill a pail of water nearly to the top. 

4.  Tu
the
wa

5.  Pr
th

6.  As
yo

7.  W
wh

 
Part 
 

 
1. Fil

wa
ca
Ca
ca
You Need 
 
2 used plastic pop bottles (with caps) 
1 used ice cream bucket 
1 drinking glass 
water      
1 file card (or old playing card)  
1 piece of cheesecloth (12 cm x 12 cm) 
1 Tornado Tube™ bottle joiner 
rn the bottle over and put the mouth of 
 bottle just below the surface of the 
ter in the pail. (See Figure 1.) 
edict what will happen to the water in 
e bottle when you unscrew the cap. 
k a friend to unscrew the cap, while 
u hold the bottle straight up in the pail. 
hat happens to the water in the bottle 
en the cap is removed? 

B  

Do this outdoors or over a sink! 

l a plain drinking glass to the brim with 
ter. Cover the glass with either a filing 

rd or an old plastic playing card. 
refully turn the glass over, holding the 

rd in place until the glass is upside 
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down. Now carefully remove your hand 
from the card. 

2. Do the same ‘trick’ using a piece of 
cheesecloth instead of a card. The 
cheesecloth may be taped in place using 
masking tape. 

 
Part C 
 
1. Fill a plastic pop bottle about 2/3 full of 

water.  
 
2. Attach a ‘bottle joiner’ (Tornado Tube) to 

the top of this bottle.  
 
3. Attach a second bottle to the first, as in 

Figure 2. Make sure the connections are 
tight. 

 
4. Predict what will happen when you turn 

the bottles over. 
 
5. Try it! Does gravity pull the water down 

into the bottom bottle? 
 
6. Experiment and find a way to make the 

water flow smoothly from the top bottle 
into the bottom bottle. Try different 
approaches. Does tilting the bottles help? 
What happens if you ‘twirl’ the bottles? 

 
Think About It! 
 
1. Did anything you observed in today’s 

experiment ‘surprise’ you? If so, what 
was it? 

 
2. The force of gravity pulls down on 

everything, including the water in these 
experiments. If the water won’t flow 
down out of an upturned bottle, there 
must be some other force acting against 
gravity. What do you think might be the 
cause of this force? 

 
3. What do you think prevents the water 

from falling out of the upturned drinking 
glass? 

 

 
 

Figure 2 
 
 

When the cap on the upturned pop bottle is 
removed, the water stays in the bottle. Kids 
might ask, “Why doesn't gravity pull the water 
down into the bucket?”  

Air pressure provides the ‘mystery force’ 
that keeps water up in the pop bottle, and also in 
the upturned drinking glass.  

Water stays in the upturned drinking glass 
even when cheesecloth is all that covers it. Air 
pressure is involved here as well, along with the 
cohesive force that binds water molecules 
together.  

Part C uses an arrangement called a 
Tornado Tube™ to join two 2 L pop bottles. 
With practice, students can simulate a ‘tornado’ 
with these arrangements. The bottles must be 
‘twirled’ either clockwise or counterclockwise to 
start the tornado-like action. Students will notice 
the resemblance to the way water flows down 
the drain of a sink or bathtub.  

Tornado Tubes™ are available from science 
suppliers.  
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Pinhole Images 
 

 
 

Figure 1 
 

 
 

Figure 2 
 

You Need 
 
1 room that can be darkened   
1 jar lid 
1 roll of wax paper    
1 pair of scissors 
1 roll of aluminum foil    
4 clothespins (or blocks of wood) 
1 pin      
1 box of paper clips (or a stapler) 
1 roll of masking tape    
1 shoebox 
1 birthday candle 

 
Part A 
 

What to Do 
 
1. Make an aluminum foil ‘sandwich’, by 

cutting a pair of cardboard frames and 
clipping or stapling a sheet of foil 
between them, as in Figure 1. 

2. Make another ‘sandwich’, using wax 
paper instead of foil. 

3. Support the two ‘sandwiches’ with 
clothespins, so that they stand straight up, 
or ‘tack’ the ‘sandwiches’ to blocks of 
scrap wood, as in Figure 2. 

4. Mount a birthday candle in a jar lid (to 
catch the drippings). 

5. Set the foil sandwich about 15 cm in front 
of the candle, and the wax paper 
sandwich another 15 cm in front of the 
foil. 

6. Use a hatpin to punch a small, clean 
pinhole in the foil. Punch the hole at the 
same level as the top of the candle. 

7. Light the candle, and then darken your 
room.   
Caution! Keep flammable materials 
away from the flame.  

8. Describe what you see on your wax paper 
‘screen’. 

 

Think About It! (And Try It!) 
 
1. Is the image of the flame right side up or 

upside-down? 
 
2. How can you make the image on the 

screen larger?  
 
3. How can you make the image on the 

screen smaller? 
 
4.  When is the image the same size as the 

actual flame? 
 
5.  What happens to the brightness of the 

image when you make the image larger? 
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6.  What happens if you punch two pinholes 
in the foil? 

 
Part B 
 

 
 

Figure 3 
 

You can make a pinhole ‘camera’ from a 
fruit juice can, a jam tin, a coffee can, a shoe 
box, or any container that can be made light-
proof. The ‘camera’ in Figure 3 is made 
from a shoebox. 

 
What to Do 
 
1. Tape a square of aluminum foil over a 

small window at the front of the box. 
 
2. Use a hatpin to punch a small hole in the 

middle of the foil. 
 
3. Make a ‘screen’ the same way as in 

Figure 1, but make it just big enough to 
fit inside the box. It is movable. 

 
4. Make a small peephole to permit you to 

see the image without darkening your 
room. 

 
5. Put the lid on the box and see what you 

can see! Aim your camera at a bright 
room light, or at a scene outside your 
window. 

 
 

 Caution!  Never look directly at the sun. 
Doing so can result in permanent 
damage to your eyes. 

Think About It! 
 
1. Is the image you see in black-and-white, 

or in colour? 
 
2. Is the image you see right side up or 

upside down? 
 
3. How might you improve your camera so 

that you could take pictures with it? 
 
 
 
Challenge! 
 
Make a very big pinhole camera! If you can 
obtain some very large boxes, like the ones 
large appliances are packed in, you can build 
a pinhole camera big enough to walk (or 
crawl) into. Your camera will have two 
‘rooms’ in it. The first ‘room’ will have the 
pinhole on one wall, and a large wax paper 
or plain white paper screen for the other 
wall. The second ‘room’ is the one in which 
you stand or sit. It should have a lightproof 
door on it, so that you can sit in the dark and 
see the image better. Aim your ‘camera’ at a 
playing field, and watch the action on the 
field on your screen! 
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Only two ‘rays’ are needed to predict where 

the ima  an object will be formed by ge of
light traveling through a pinhole to a screen. 

Answers to Think About It  
 
Part A) (

 
. The image is upside down. 1

 
2. To make the image larger, move the 

candle closer to the pinhole, or move the 
screen further from the pinhole, or both. 

 
3. To make the image smaller, move the 

candle further from the pinhole, or move 
the screen closer to the pinhole, or both. 

 
4. The image is the same size as the flame 

when the distance from the image to the 
pinhole equals the distance from the 
flame to the pinhole. 

 
5. When the image is made larger, the image 

is less bright. 
 
6. If you punch two pinholes, you obtain 

two images!  
 

 (Part B) 
 

. The image is in colour. 1
 

. The image is upside down (inverted). 2

 
Make the camera totally light-proof, and 
substitute photo paper or actual sheet film 
for the screen. If you remove the lens 
from a 35 mm camera and tape foil over 
the front of the camera, then punch a tiny 
hole in the foil, you can take pictures with 
a regular camera and film. Determine t

3. 

W  burn 

he 
best exposure times by trial-and-error. 

 
 

hy did George Washington always
his fingers when he used Drano™? 

Answer: Because he could not tell a lye! 

 
How did he eventually solve the problem? 
Answer: He bought himself a lye detector. 

 
 
A pinhole camera can be made using a can 
with a screw-on lid. The inside of the can is 
painted dull black. Photo paper is used for 

ilm’. A negative image is obtained on the 

 can. Aluminum foil is then taped over 
e large hole. A pinhole is punched in the 
il. 

 
 

‘f
photo paper. 
 
  A large hole is drilled in the bottom 
of the
th
fo
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The discovery of the compass by the ancient 
Chinese was purely occidental. 

 
 

What do you do with a man arrested for 
assault and battery? 
 

Answer: Put him in a dry cell. 
  

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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Francesca Fraser of Marion Schilling Elementary studies ‘current events’ with the hand 
battery at the BIG Little Science Centre. 


