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BIG Little Science Centre 
Newsletter    April 2003    Volume 14 

 

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> 

 

 
 

Ethan Kasten puzzles over the ‘collision-of-balls’ station at the BIG Little 
Science Centre. Ethan is a pre-schooler who accompanied Val Hitchens’ Grade 

One class from Westmount Elementary to the science centre. 
 

Open House Saturday April 5  
at David Thompson Elementary, 11 AM to 4 PM. 
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Action at the BIG Little Science Centre 
 

 
 

Ryan Godin of Westsyde Elementary 
examines the vanes of a radiometer. 

 

 
 

Madison House of Westmount Elementary 
tries out The Fountain. 

 
 

 
 

Stuart Sykes of Arthur Hatton 
Elementary School attempts to separate the 

parts of a very strong electromagnet. 
 

 
 

Stuart Sykes and Krystian Miszkurka of  
Arthur Hatton Elementary figure out the  

puzzle of The Cone That Runs Uphill. 
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Science Fun for Your Family 
Water Pressure 

 

 
1, 1-li
1, 2-li
1, dril

Figure 1 
Try This! 
 
Figure 1 shows two plastic bottles of different capacities.  If these 
same height, and a hole is drilled at the bottom of each bottle, in wh
out at highest pressure (and therefore highest speed)? 
 
1.  Drill a hole the same diameter (about 5 mm) and the same distanc

cm) in each of the plastic bottles.  
[One way to drill the holes precisely is to fill the bottles with 
by placing the uncapped bottles in a freezer overnight. Drill 
bottles, then let the water melt.] 

2.  Using a permanent felt pen marker, draw a circle around each 
holes, and another circle at a height of 20 cm above the bottom of 

3. Cover each hole with a piece of masking tape. Leave a tab on
stripped off easily and quickly. 

4. Predict what will happen if both bottles are filled to the same heig
the tape is pulled off both bottles at the same instant. Out of whi
travel faster and further? 

5. Try it! (You will need some teamwork to do this with both bottles
 Do your testing outdoors in a paved area where there is no traffi
 

The two streams of water will travel out at the same speed, and go
pressure depends on the height of the water above the hole. Pressure
the width of the bottle does not matter. A fatter bottle will have a g
above its bottom surface, but the weight acting on a unit area (that is,
on the height of the water in the bottle. 

 

 

What You Need 

tre plastic pop bottle 
tre plastic pop bottle 
l (about 5 mm diameter) 
bottles are all filled to the 
ich case will the water leak 

e from the bottom (about 5 

water, then freeze the water 
the holes into the ice-filled 

bottle at the height of the 
each bottle.  
 the tape so that it can be 

ht (20 cm) with water, and 
ch of the bottles will water 

 at once!) 
c. 

 the same distance. Water 
 is force per unit area, and 
reater total weight of water 
 the pressure) depends only 
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Extra Fun! 
 

    
Figure 2 

 
Figure 2 illustrates a 2 L plastic bottle, which has a number of equally spaced 5 mm holes drilled 
around its perimeter, about 5 cm from the bottom of the bottle. Drill the holes as in the previous 
activity. 
1.  Tape the holes over with a single strip of tape. Leave a tab to make it easy to strip the tape off 

quickly.  
2.  Fill the bottle with water, and take it outside to a paved area away from traffic. 
3.  Predict how the water will come out of the holes if the tape is stripped away. 
4.  Try it! 
 

At a given depth in the water, pressure is the same in all directions. When the tape is stripped 
away, the water should come out of all the holes at the same speed, and travel the same distance 
before hitting the pavement below the bottle. 

 
More Neat Stuff! 

   

 

           
         Figure 3 

 

 

1.  Fill a 2 L plastic pop bottle with 
water, and let it freeze in a freezer. 

 
2.  Measure carefully and drill holes at 

these heights above the bottom of the
bottle: 5 cm, 10 cm, and 15 cm. 
(Stagger the holes slightly, so that 
water coming out of the holes does 
not collide.) Using a permanent 
marker pen, draw a line around the 
bottle at a height of 20 cm. 
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3.  Pour out the water from the melted ice, and dry off the outside of the pop bottle. 
4. Place a single strip of masking tape over the three holes. Leave a tab so that the tape can be 

stripped off quickly. 
5. Fill the bottle to the 20 cm line. If this height is H, then the holes are at heights of 

1
4  H ,  1

2  H , and 3
4  H .

6. Place the bottle on a large, flat surface. It can be placed on 
a paved surface outdoors, or you can use a large, aluminum oven tray to catch the spillage. 

7. Predict out of which hole the water will travel furthest, when the tape is stripped away 
quickly. Sketch a diagram predicting how the water will come out of all three holes. 

8. Try it! 
 

Surprised? The pressure pushing water out of the holes is greatest at the bottom hole, so the 
water comes out of the bottom hole fastest.  However, the distance each stream of water travels 
depends on both the speed of the water and the time the water has to hit the pavement. The top 
stream has the least pressure, therefore the least speed, but it has the longest time to fall to the 
pavement. With the heights chosen, you probably observed that the top and bottom streams 
travelled the same horizontal distance, and the middle stream travelled the furthest distance of 
the three streams! 

 
 
 

 
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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Good Clean Fun 
by David McKinnon Ph.D. 

 
The use of soap is one of the most important practices in maintaining the general health of a 
population. What is soap, and how does it work? 
 

A soap is defined chemically as a salt of a long-chain carboxylic acid, which is a long 
hydrocarbon-like molecule with an acidic group at the end. A typical example of a soap would 
be sodium stearate, which has the formula below. 

 
CH3CH2CH2CH2CH2CH2CH2CH2CH2CH2CH2CH2CH2CH2CH2CH2CH2CO2

- Na+   
 

The long hydrocarbon chain at the left is non-polar, but the carboxylate end at the right 
is polar. Now, a general axiom in chemistry is that a good solvent is close in structure or 
character to material to be dissolved. For example, water, a polar liquid, easily dissolves sodium 
chloride (common salt, an extremely polar material). Turpentine, a non-polar liquid, easily 
dissolves chewing gum, a non- polar material. Conversely, turpentine does not dissolve salt, and 
water has no effect on chewing gum. 
 

In the molecule of sodium stearate above, the non-polar end will be attracted to oily (non-
polar) materials, and the polar end to water. Chemists call this property amphiphilic. This is 
what gives a soap its special properties. 
 

First of all, the molecules of soap reduce the surface tension of water, so that the water 
can more readily wet your skin, or clothing, or whatever you want to wash, and loosen dirt.* 
Secondly, the non-polar ends of the soap can dissolve in any greasy material on your skin or 
clothing( e.g. from perspiration). The polar ends now help lift off the greasy material into the 
polar water, which is rinsed away, leaving your skin or clothing clean. 
 

Other types of molecules can duplicate the amphiphilic properties of a soap. These are 
called detergents, although they are not soaps. (Soap is a detergent, but not all detergents are 
soaps.) One of the disadvantages of a soap is that any calcium or magnesium salts in water react 
with soap to form insoluble calcium or magnesium salts respectively of the carboxylic acid. 
Therefore, you form a lot of scum!  This is one reason why we can use instead the sodium salts 
of sulfonic acids. These have a sodium sulfonate end on a long hydrocarbon chain, and are also 
amphiphilic. They also react with calcium or magnesium salts, but the calcium etc. salts are 
water soluble, and do not form scum.# 

 

 

* You can show this effect on surface tension by doing the following: Take a small glass of water. If you 
lay a clean needle carefully on it, it will float on the water surface because of the surface tension. Add a 
drop of detergent. The needle now sinks because of the reduction of surface tension. 
 
# Boil some water with a piece of gypsum (calcium sulfate) from a wallboard, and then let it stand. Now 
add some of the water to some Ivory™ soap dissolved in water. You should get a white scum. Now add 
some of the gypsum solution to some Zest™ dissolved in water. There should be little effect, as Zest is 
not a soap, just as its advertisements say! Zest, in fact, contains the sodium salts of sulfonic acids. 
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Our Planet Earth  

Earth is one of a family of nine planets that 
orbit the sun. Earth is unique among the 
planets, because it supports life. Its distance 
from the sun is such that it receives just the 
proper amount of sunlight, so that it is 
neither too hot nor too cold to support life, 
as we know it. In addition, our nearly 
spherical planet rotates on its axis once 
every 24 hours, which also prevents it from 
becoming overly hot or cold on one side or 
the other. Earth has oceans full of water, and 
an atmosphere rich in oxygen. Water and 
oxygen are essential to life. 
 

What Causes Day and Night? 
 

 
 

Figure 1 
 
Earth spins on its axis, like a top, once every 
24 hours. This is what defines a ‘day’ on our 
calendar.  As a result, a point on earth is 
sometimes in the sunlight, and sometimes in 
the dark. The axis of the earth maintains a 
constant direction in space, the north end 
(north pole) always pointing to the North 
Star (Polaris). 
 Draw a happy face on a tennis ball to 
represent yourself, located in the northern 
hemisphere (Figure 1). Support the tennis 
ball on a drinking glass, and darken the 
room. Shine a flashlight on the tennis ball as 
in Figure 1. Half the ball is lit up, and the 
other half is in darkness. If the flashlight 
was the sun, and the tennis ball was Earth, 
you can see why half of Earth is in light and 
the other half in darkness. 

 Earth is rotating on its axis. Turn the 
tennis ball slowly, and stop when the happy 
face (representing you) is experiencing 
‘sunrise’. Then turn the ball until you are 
experiencing ‘noon’. Continue until you are 
experiencing ‘sundown’. Turn the ball 
further until it is ‘midnight’. From this 
simple model, you can see why day and 
night alternate. 
 

Why Does Earth’s Axis Always 
Point in the Same Direction? 

 

 
 

Figure 2 
 

 

Have you ever played with a toy top? If you 
get it spinning rapidly, its axis tends to keep 
pointing in the same direction. Figure 2 
illustrates a toy gyroscope, which behaves 
the same way as a top. When it is spinning 
rapidly, its axis tends to keep pointing in the 
same direction in space. High-quality 
gyroscopes are used as compasses in aircraft 
and spacecraft because of this property. 

 



 8

A football player throws a football 
with a spin, because the spinning motion 
tends to make the football keep a stable 
direction in the air. A football behaves like a 
gyroscope, too. 
 Planet Earth is a giant gyroscope. 
The earth spins on its axis once every 24 
hours. Its spinning motion keeps it pointing 
in a constant direction in space. Earth’s axis 
points toward Polaris, also called the North 
Star. 
 

What is a Year? 
 
Day and night happen because Earth rotates 
on its axis. Earth also revolves around the 
sun. It completes one revolution in 365 1

4  
days. We call the time it takes Earth to 
revolve around the sun one year. 
 The shape of the earth’s annual orbit 
around the sun is very nearly a circle, but 
not quite. It is actually an ellipse.  
 

Try This! 
 

How Is an Ellipse Different  
Than a Circle? 

 
You Will Need 
 
1 bulletin board 
2 sheets of plain white paper 
2 push pins 
1 loop of string, total length about 20 cm 
1 pencil 

 
 

Figure 3 

What to Do 
 

A Circle 
 

1. Staple a plain piece of white paper to 
a bulletin board. 

2. Insert a pushpin into the middle of 
the paper. 

3. Wrap one end of the loop of string 
around the pin. 

4. Push the tip of a pencil through the 
loops of string, and pull the loops out 
so that it is fully stretched, as in 
Figure 3. 

5. Draw a complete circle by moving 
the pencil at the end of the loop, 
keeping the string stretched to its full 
length. 

6. Use a ruler to measure the radius of 
the circle in centimeters. 

 
 

Figure 4 
 

An Ellipse 
 
1. Attach a fresh piece of plain white paper 

to the bulletin board. 
2. Push two pins into the middle of the 

paper, about 3 cm apart. (Figure 4).  
3. Wrap the loops of string around the two 

pins, as in Figure 4, and pull the loop 
out to its full length using the tip of your 
pencil. 

4. Draw an ellipse by moving your pencil 
at the end of the loop, keeping the string 
fully stretched until one revolution is 
complete. 

 
 



 9

Ehren Stillman’s  Notice that an ellipse does not have one 
‘centre’. Two points were used to form the 
loops to draw the ellipse. These two points 
are not called centres. They are called focus 
points or foci. (Foci is plural for focus.)  
 

Lessons in Chemistry 
 

 
Predict what will happen to the shape of the 
ellipse if you move the two foci further apart 
(say, 5 cm). Try it! 
 

Getting Back to Earth 
 
Earth revolves the sun once a year, 
following an elliptical orbit. If you could 
look down at the earth orbiting the sun, you 
would see Earth’s orbit is elliptical in shape. 
In addition, the sun is located at one of the 
two foci of the ellipse!  

  

  Figure 5 
  

How far away is the sun? Since the earth 
follows an elliptical path during its annual 
orbit around the sun, the distance from Earth 
to the sun changes slightly all the time. The 
average distance from Earth to the sun is 
150,000,000 kilometres. As you can tell 
from Figure 5, Earth is closest to the sun in 
January (in winter!) and furthest from the 
sun in July (in summer!). Does this surprise 
you? 

 
Philosophical  

Point to Ponder: 
 

When a diamond looks in 
a mirror, does it see a 
carbon copy of itself? 
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March 12 Society Meeting Very Well Attended 

 
Fourteen people attended the March 12 meeting. 
President Annette Glover, Operator Gordon 
Gore, Secretary Thérèse Gieselman, Treasurer 
Val Hitchens, Directors Judi Gelowitz, 
Howard Grieve, Jim Hebden, and Eric Wiebe, 
Members Steve O’Hara, Joe O’Hara, David 
McKinnon, Leno Zanier and Ken Schroeder. 
Special Guest Julie Rymer represented the 
Eureka Science Organization. 

Focus of the meeting was the Open 
House on Saturday April 5, 2003. The 
membership drive will continue at this Open 
House, and a systematic count will be kept of 
visitors. Volunteer help may include some 
retired teachers including George Konrad, who 
has already paid a visit to the Centre. Most of 
the members attending the March 12 meeting 
indicated they will attend the Open House. 

Jim Hebden has students from Kam 
High coming with him to put on four chemistry 
displays throughout the day. Dr. Hebden’s 
group will be in the gymnasium, while Gordon 
Gore’s Magnetism demonstration will be in the 
All-Purpose Room. The Magnetism 
demonstration will be done twice only, as the 
Operator would like to have time to see and 
photograph what is happening at the Open 
House. Judi Gelowitz will be preparing a 
handout with a school map and schedule of 
demonstrations. 

Outdoor activities may include: Joe 
O’Hara’s big telescope,  Giant Soap Bubbles 
(David McKinnon), ‘Hot Air’ Balloon (weather 
permitting, with Ken Schroeder). 

Eureka will attend to promote their 
program. 

Media will be invited to the Open 
House. 

 
Other Items from the 

March 12 Meeting 
 
♦Progress is being made by the sub-committee 
in completing the Business Plan. It will be 

compiled and distributed to the Board for 
comment. 
♦Talks are going on with the City of 
Kamloops re: a potential location for the 
science centre. 
♦Generous donations have been received 
recently from Parkcrest Elementary, High 
Country Daycare, and David Thompson 
Elementary School PAC. 
♦The Society reimbursed Gordon Gore for costs 
of printing and mailing the Newsletter. After 
Open House, newsletters will be sent out 
monthly. 
♦Julia Mitra with the Arts Council has 
expressed an interest in collaborating with our 
society in locating a building. 
♦An application to join the Canadian 
Association of Science Centres will be 
submitted by Annette Glover. 
♦Current Membership Count is approximately 
65. 
♦Current Visitor Count since 2000 Opening is 
approximately 8,300. 
♦Next Meeting is April 2 (Wednesday). 
 

 
 
. 
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