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"Newton's Cradle": This clever executive toy can be used to demonstrate some important physics. 

A new series of articles looks at the concepts of conservation of momentum and energy. This particular 
apparatus can be seen at the BIG Little Science Centre if you ask politely. (It is too delicate to be left out.) 
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This Newsletter is a publication of BIG Little Science Centre Society  
Mailing Address Box 882 Station Main Kamloops BC V2C 5M8 

Location: 655 Holt Street Kamloops BC V2B 5G2 Website  http://blscs.org 
Executive Director: Gord Stewart Phone (250) 554 2572 or (250) 554 BLSC  E-Mail: gord@blscs.org 

Assistant Operator: Susan Hammond Phone (250) 554 2572 or (250) 554 BLSC E-Mail: susan@blscs.org 
Newsletter Editor:  Dr. Gordon R. Gore  F-411, 3255 Overlander Drive, Kamloops BC V2B 0A5   

Home phone  778 472 2014          EDITOR's  E-Mail: gordongore0@gmail.com 
 

Back issues of BIGScience can be viewed at <http://blscs.org/newsletters/> 
 

The BIG Little Science Centre is open to the public at these times: 
Tuesday to Saturday 10:00 AM to 4:00 PM 

CLOSED SUNDAYS and HOLIDAYS 
Phone: 250 554 2572   E-mail Gord@blscs.org  or  Susan@blscs.org 

 
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).	Individual 
day rates are:  

Adults (16 to 59)  $6     Seniors (60 plus) $4      Youth (6 to 15 years old)  $3        Family $15. 
Children 5 years old or younger) Free 

 

The Main Benefits of Membership: 
·         Member ID cards for all members 
·         Free entry to our Exploration Room, events, shows, activities 
·         FREE or discounted admission to MOST Canadian science centres, including Science World       
      and the H.R. MacMillan Space Centre in Vancouver 
·         Discounts for Science and Robotics Camps / Clubs in Kamloops 
·         Voting privileges at the BIG Little Science Centre’s Annual General Meeting 

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

Drop-in Visit Information 
 
What is a Drop-in Visit?    
During drop-in times our hands-on rooms are open for visitors to tour at their leisure. The 
rooms have approximately 140 stations of hands-on activities to try. We also have an activity or 
show running Saturdays! 
Drop-in Visiting hours 
• Tuesday - Saturday 10:00 - 4:00 
• Check Facebook or twitter for the latest information. 
For safety purposes we require children under age 16 be accompanied by a minimum number of 
supervising adults: 
• For children 4 years old and under, 1 adult per every 3 children is required. 
• For children 5 years old to 9 years old, 1 adult per every 5 children is required. 
• For children 10 years old to 16 years old, 1 adult per 10 children is required. 
 

The BIG Little Science Centre is Closed Sundays and Holidays. 
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Science Centre Programming, November / December 2017 
 
**Black Tube Exhibit Saturday November 18 to Saturday December 9 
For the public to try out and explore. Using a hands-on freestanding exhibit people will attempt to explain the mystery of 
how the Black Tube works, while discovering the process of science and scientific modelling. Designed and developed 
by Perimeter Institute in collaboration with the Ontario Science Centre. 
This exhibit is travelling to schools and science centres across Canada for Canada 150, stopping in every province and 
territory, including the Far North. Innovation 150 is a Canada 150 Signature Initiative, funded in part by the Government 
of Canada through the Department of Canadian Heritage, and by the Canadian Association of Science Centres (CASC). 
 
Wednesday November 22: How Genomics Helps Us Understand the Impacts of Mining, 7:00pm 
Have you heard the “G word” — genomics? Want to find out more about it? Join us for an informative evening to learn 
about how genomics can help support our environment. Hear from Lauchlan Fraser and Jonathan Van Hamme, 
Thompson Rivers University, who are researching how to apply genomics to assessing the impacts of the tailings dam 
breach at the Mount Polley Mine and potential approaches to remediation. Join us for an informative evening to learn 
what genomics is, and how it can help support our environment. Entry by Donation. Refreshments served. For teens and 
adults. 
Saturday November 25: The Amazing Magnetism Show at 11am and 1:30pm 
This Amazing Magnetism Show is an interactive, fun show that explores magnetism and gives you some 
magnetic magic tricks to try out at home! 
Saturday December 2: Creating Circuits Lab, at 11am & 1:30pm 
Using BIG Little Science Centre circuit kits, discover how electricity travels. Make your own circuits to turn 
on light bulbs and run motors. 
Saturday December 9: Beautiful Crystals Lab, at 11am & 1:30pm 
Examine many types of gorgeous crystals under microscopes and discover some surprising properties. 
Grow some crystals right before your very eyes! 
**Saturday December 9: Final day “Black Tube” exhibit, 10:00am to 4:00pm 
Visit the ‘Black Tube” exhibit one final time. One last chance to explore and understand the mysteries 
within the tube, while learning about the process of science. Make your own tube to go. 
Saturday December 16 Christmas Science Tricks at 11am and 1:30pm 
Crazy, fun science demonstrations are used to try and explain some Christmas mysteries. How does Santa 
get down a chimney? Suspend your disbelief and show up for a great show. This show includes some of 
the science centre’s favourite interactive demos. 
Saturday December 23: Super Static Electricity Show, at 11am & 1:30pm 
An interactive, fun show that introduces static electricity, explores how it works and produces static in 
many ways, including using van de Graaff generators. Is it time for your science centre hair-do? 
Sunday December 24 to Monday January 1: Closed for Winter Break 
Tuesday January 2: BIG Little Science Centre re-opens for 2018, 10am to 4:00pm 

 
 
 

ALS Special Sessions 
 

Tuesday November 28: KALS Lecture, Pow, pop, flip, zoom! 1:30 to 3:00pm 
Practical Applications of the Laws of Motion! Ever wonder what forces are involved with movement? Join us to 
make things move and learn about the forces behind them. Make a race car and see how fast you can make it go. 
Hands on discovery. At the BIG Little Science Centre.  

$10 per person. Sign up through the KALS website (http://www.kals.ca/courses/) 
 

 



 
 

 
Observing Momentum and Energy in Simple Collisions and Explosions 

 

Gordon R. Gore 
 

Introduction: Momentum (mass x velocity) and 
total energy are conserved quantities. The 
following activities are meant to illustrate the 
consequences of Conservation of Momentum and 
Conservation of Energy, as they relate to a variety 
of simple collisions in one dimension. Remember 
that momentum has direction, and is a vector 
quantity. Energy is a scalar quantity. 
 
Collisions between two bodies may be elastic or 
inelastic (or somewhere in between). In a perfectly 
elastic collision, there would be no loss of kinetic 
energy (1/2 mv2). In real life situations like the ones 
you will experiment with here, there will be some 
conversion of kinetic energy to other forms of 
energy (such as thermal, mechanical or sound). 
However, total energy is conserved.  
 
Part 1  An ‘Explosion’ of Two Carts  
 

 
Figure 1 

 
1. Two laboratory carts of equal mass are equipped 

with spring bumpers. See Figure 1.  
 
 Predict how the velocities of the carts will 

compare when the springs are compressed, and 
the two carts are allowed to 'explode' apart. 
Design a way to compare velocities using only a 
metre stick.  

 Test your prediction! 
2.  Place an extra laboratory cart on top of one of 

the other identical carts, so that you double the 
mass of the bottom cart.  

 
 Predict how the velocities will compare after the 

carts 'explode' apart. 
 Test your prediction. 
Question: On what basis did you make your 
predictions? Were they correct? If not, explain why 
they were not. 

Part 2  Straight-Line Collisions of Carts  
1.  (a) Predict what will happen if a spring-

bumpered cart moving with a velocity v is made 
to collide 'head-on' with a second cart of equal 
mass, which is initially at rest.  

 Test your prediction. 
 
 (b) Predict what will happen if a spring-

bumpered cart with twice the mass, moving with 
velocity v, collides with a stationary single cart in 
a 'head-on' collision. 

 Test your prediction. 
 

 (c) Predict what will happen if two identical 
spring-loaded carts, travelling toward each other 
at velocities +v and -v, collide 'head-on'.  
Test your prediction. 

 

 
 

Figure 2 
 

2. Attach a strip of Velcro™ to two identical carts 
so that when they collide they will stick together 
upon collision.  

 Predict what the velocity of the combined carts 
will be after the collision, if the incoming cart 
has velocity v and it collides with a stationary 
cart. 

 Test your prediction.      
 Predict what will happen if two identical carts, 
equipped with Velcro™ bumpers, approach each 
other, both at velocities +v and -v, and stick 
together following the collision.  
Test your prediction. 
 
Question:  On what basis did you make your 
predictions in Procedures 1 and 2? Were they 
correct? If not, explain why they did not work 
out.
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Sound Waves Part 3 
(Adapted from Gordon Gore's original Physics 11 text) 

 

Pitch: The pitch of a sound is our subjective impression of the frequency of the sound.  The very low pitch of 
the piano note from the far left of the keyboard has a frequency of 27.5 Hz, while the very high pitch from the 
far right of the keyboard has a frequency of over 4 000 Hz! (1 Hertz = 1 vibration per second) 

 
 

Figure 1 
 

 It is interesting to observe the waveforms of sounds of different pitches on the screen of an oscilloscope. 
Sound waves are longitudinal waves. (The air molecules vibrate to-and-fro in the direction of travel of the 
sound.) But the oscilloscope displays sound waves as if they were transverse waves. (In transverse waves, the 
vibration is in a direction perpendicular to the direction of travel of the wave. Water waves are a good example 
of transverse waves.)  
 
 What you see on the oscilloscope screen is actually a graph of air pressure vs time. A compression 
represents a region of unusually high air pressure, whereas a rarefaction is a region of low air pressure. Figure 
1 shows that a compression will register as a ‘peak’ in the pressure-time graph that you see on the oscilloscope 
screen. A rarefaction appears as a ‘dip’ in the graph. 
 
 Imagine you are listening to a high-pitched tone of frequency 3 000 Hz.  This means that there are 3 000 
compressions and 3 000 rarefactions arriving at your ear every second.  If you were looking at this sound on the 
oscilloscope screen, you would see peaks for the compressions, and dips for the rarefactions. On the horizontal 
time scale, the peaks would be spaced 1/3 000 s apart, or 0.00033 s. 
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Experiments with Water  
Gordon Gore 

Primary teachers might be looking for ideas for 'hands-on' activities involving water. These ideas are derived 
from earlier editions of BIGScience  and from a variety of sourcebooks by Gordon Gore. Parts 3-10 will 
follow. 

Part 1 ‘Sticky Water’ 
 

 
     
      Figure 1 
Try This! 
 
1. Cut a square of wax paper, about 30 cm x 30 cm. 
2. Use a medicine dropper to place one drop after another on the wax paper, until you have one very big drop! 
3. Predict what will happen to the drop of water, when you add a single drop of soapy water to the large drop 

of water. 
4. Try it! 

                                                                          
 
                     Figure 2                                                                         Figure 3 
 

When soap is added to the large drop of water, it decreases the electrical attraction between the water 
molecules at the surface of the drop. With the cohesive force decreased, the water drop spreads out over the 
wax paper. Soap bubbles illustrate the same effect. Soap decreases the cohesive force between water 
molecules, allowing the water to form a very thin film.  

 
 

You can build a very large 
drop of water on a wax 
surface. Water molecules 
cohere to each other. (This is 
why raindrops are spherical.) 
 
(The photograph in Figure 2 
shows the spherical shape of 
water droplets from a 
medicine dropper. A strobe 
light was used for this 
photograph.)  
 

 
What You Need 
 
1 piece of wax paper, about 30 cm x 30 cm 
1 drinking glass 
1 source of water 
1 medicine dropper 
1 small container of soapy water 
1 small, floating object (wood or cork?) 
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Extra Fun! 
 

 
 

    
 
                           Figure 4 
 
More Neat Stuff! 
 
1.  Fill a drinking glass to the top with water.  
2.  Drop a coin into the glass, then look down at the coin from directly above the glass. Make a mental note of 

its apparent size. 
3. Use a medicine dropper to add more water to the glass, until it is nearly overflowing. 
4. Keep adding water to the glass, drop by drop, until the coin looks very large. Why does it look larger than 

normal? 
5. When the coin looks really large, add one drop of soapy water to the drinking glass. 
 
 
 
The glass can be filled to a level higher than the rim of the glass, because water molecules cohere to each other. 
The water eventually forms a convex bulge on top, the shape of a lens.   
 The convex water ‘lens’ makes the coin look larger than normal, because it acts just like a magnifying 
glass. When soap is added to the glass, some water spills over the edge. Soap molecules get in between water 
molecules on the surface, and reduce the cohesive force between water molecules. 
 

 
 
 

1.  Partially fill a drinking glass with water.  
2.  Drop a small floating object (a piece of wood, 

Styrofoam plastic, pop corn or cork) on the surface of 
the water in the glass. In Figure 3, a Styrofoam ball 
was used. 

Challenge!   How can you make the object float right in 
the middle of the water at its top surface? 
 
The object floats to the highest point in the water. The 
water at the edge of the partially filled glass tends to 
form a meniscus at the edge, because water adheres to 
the glass. The floating object will drift to the side of the 
glass and float where the water is highest. To make the 
object float in the middle, you must make the water 
higher in the middle. The way to do this is to carefully 
fill the glass nearly to overflowing, creating a bulge in 
the water, due to cohesive forces between the water 
molecules. 
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Experiments with Water  
 

Part 2 Cohesion and Adhesion 
Gordon R. Gore 

 
 

Left: Water rises higher in a thin tube than in a wide tube.   
Right: The adhesive force between water and glass causes the water to form a meniscus at the edge. 

 
When molecules of a substance like water attract each other, we call the forces of attraction between them 
cohesive forces. Water coheres to itself when it forms spherical raindrops, or ‘beads’ on a freshly waxed car. 
The cohesive forces between water molecules cause the water to form a smooth surface at the top. 
 
 Water is also attracted to glass. The meniscus at the edge of a graduated cylinder or a beaker full of 
water turns upward. This happens because water adheres to the glass. Water also adheres to particles of soil, to 
bits of paper towel, and to the walls of xylem cells inside the stems of plants. The process involved is called 
capillary action. (A capillary is a thin tube of hair-like size.)  
 
Observing the Results of Capillary Action 
 

     

 
A paper coffee filter (or any paper tissue) 
can be used to illustrate capillary action. A 
line was drawn on the filter using water-
soluble ink. When the filter is dipped into a 
glass of water, the water climbs up the 
paper and causes the ink to spread with it. 
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 To observe the results of capillary action, cut a length of celery from a stalk, and immerse it in water 
containing food colouring. After a few hours you will see evidence that water has risen up through the xylem 
(the stringy party of celery). This works faster with tender bits of the vegetable. 
 Capillary action gets water to the leaves of a plant, where photosynthesis occurs. Excess water exits the 
leaves in a process called transpiration. The transpired water enters the atmosphere and is an important part of 
the water cycle! 
 
Capillary Action in Daffodils 
 

 
 

You can easily illustrate capillary action using cut flowers such as daffodils. Cut the stems and immerse 
daffodils in water that has food colouring in it. After a few hours observe the petals of the yellow daffodils. 
Colours used in the photograph are: red, green and blue. In one case the stems were neatly split so that half the 
stem is in red and the other half is in green water. What do you predict will happen? 
 
Test your predictions. Are there any surprises? 
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What Does Water Look Like When It comes from a Tap? 
Gordon Gore Photos 

 

   
              Photo with Available Light 1/60 s     Photo with a Camera Flash 
 
When water falls from a tap, the force of gravity pulls it downward, and to the unaided eye the water appears to 
form a smooth uninterrupted stream, which narrows as the water accelerates to the bottom of the sink. However, 
if you photograph the same stream with a camera flash, you can see that the cohesive force between water 
molecules actually makes the water form nearly circular water drops. 
 

 
 

A Sampling of Kamloops Wildlife 
 

Available Now: 90 pages of beautiful full colour 
photos of wildlife taken in 2017 at The Dunes and 
on the way to and from the golf course. Can be 
used as a coffee table book or as a gift to a nature 
lover. While they last... 

$20.00 
Available from the author/photographer  
Gordon R. Gore 
at The Hamlets in Westsyde. 
 
(Not available at the science centre.) 
 
Phone 778-472-2014  
or email <Gordongore0@gmail.com> 


