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The Science Centre is Very Busy! 
 

Kamloops schools are making even greater use of the BIG Little Science Centre this year than 

last. The volunteer operator tries to limit bookings to one per day so he can tend to his small 

home publishing business and other matters, but there are so many requests for class visits, some 

doubling up has been unavoidable. February and March are solidly booked, and April, May and 

June will be just as busy. Visiting group sizes are larger than ever, because class sizes have 

increased, and with the growing popularity of the BIG Little Science Centre, there is an urgent 

need for a larger space for the hands-on science facility.  

 

Membership Count: As of February 14, 2003, our society has 53 paid members. 

 

Mackie Berry, a member of the BIG 
Little Science Centre Society and a 

frequent volunteer helper at the Centre, 

displays his science project. Teacher Ryan 
Bonderud challenged his grade 6/7 class at 

David Thompson Elementary to build a 

vehicle powered by a form of energy other 

than electrical or chemical. 
 

Mackie’s car is powered by a rat trap. A 

string is attached to the lever on the trap 

and is wound around the rear axle of the 

car. When the lever is released, the string 

turns the axle, and the car moves forward. 

Mackie’s best distance was approximately 

10 metres. 

 

Mr. Bonderud’s students were extremely 

creative, and manufactured a wide variety 

of vehicles, most using elastic or 
gravitational energy as their source. 
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How Things Work at the Science Centre 
 

Are you puzzled by how some of the displays in the BIG Little Science Centre work? There are 

over 60 ‘hands-on’ stations, so it isn’t possible to explain every one of them here. However, we 

can tackle a few each newsletter. This is the third ‘instalment’. 
 

 

Pulleys 
 

   
 
Megan Franczak tries out the pulley apparatus. 

 

The pulley display at the BIG Little Science Centre includes an unusual arrangement, where 

two pulley systems, each with a mechanical advantage of two, are connected ‘in series’. The first 

system reduces the effort force needed by one half, and the second system reduces it by one-half 

again, so that the final effort force needed is only one-quarter of the load. In other words, the 

overall mechanical advantage is four. (See the middle system in the above photograph.) 

 

When you pull up on the rope supporting 

the load by itself, you ‘feel’ the true weight 

of the load. When you use a single pulley 

in the way it is used in this display, you 

only have to lift half the load, since the 

rope attached to the frame supports the 

other half. Your effort force is therefore 

only one-half the load.  

The load used in the display is 

about 22 newtons (5 lb). The effort force 

you exert is about 11 newtons (2.5 lb). 
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Current Affairs (The ‘Handy’ Battery) 
 

     
 

Left: Megan Franczak measures how much current she can obtain from a voltaic cell consisting 

of a sheet of copper, a sheet of aluminum, and conducting solution provided by her own body. 

Classmate Brendon Chursky thinks the whole idea is re-volting. 

Right: Matthew Lofgren and Allison Rideout show that two people in series can produce an 

electric current.  

 

 

   
 

  

 

Some people obtain a higher current reading than others. This is probably because their 

hands are more moist. If you obtain a low reading because your hands are dry, try breathing on 

them before you test your current. 

 

The current produced is actually quite small. The meter is set at a very sensitive range for 

dramatic effect.  

 

Over 200 years ago, Alessandro Volta 

figured out that all you needed to produce an 

electric current was two different metals and 

a conducting solution. (Terms such as 

voltage, volts, voltmeter, etc. come from 

Alessandro’s last name.) The display in the 

BIG Little Science Centre consists of sheets 

of two different metals, copper and 

aluminum. If you place one hand on the 

copper sheet and the other hand on the 

aluminum sheet, your body will provide the 

conducting solution needed to create a 

chemical cell, and you will see a reading on 

the meter provided. 
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Parabolic Mirrors 

 
 

A small light source is placed at the principal focus of parabolic mirror #1. The concave 

surface of the mirror reflects rays of light coming from the focus so that they travel out parallel 

to the axis of the mirror. 
 

Parallel rays of light arriving at parabolic mirror #2 are reflected by its concave surface 

so that they converge on the principal focus of mirror #2. A detector called a Crooke’s 
Radiometer starts to rotate as it absorbs infrared (heat) radiation from the tiny light bulb. 
 

The radiometer is a fascinating device. Note that it has four vanes. One side is black, the 

other white. Which way do the vanes rotate? (The radiometer bulb is partially evacuated, but it 

does contain some air molecules.)  
 

What is a parabola? Imagine the path of a baseball thrown across the field. It follows a 

parabolic path. Hold a short length of rope so that it hangs between your hands. The rope takes 

on a parabolic shape. Observe a stream of water from a hose or from a drinking fountain. Its 

shape is parabolic. High quality telescope mirrors have to be perfect parabolas. 

 

The Miracle Weight-Loss Mirror 
 

 

   
 

The surface of this cylindrical mirror 

is convex (bulged outward). The 

object in the diagram might be any 

part of your body. Some rays of light 

from the object, after travelling to the 

convex mirror, are reflected back to 

your eye. The reflected rays appear 

to come from behind the mirror. The 

image appears to be smaller than the 

object and further away. 

Spherical convex mirrors are 

used on some vehicles to give a wide-

angle view of what is behind and/or 

beside you. Stores often use spherical 

convex mirrors so that clerks get a 

wider view of what is happening in 

their stores. 
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Science Fun for Your Family 
 

Balance and Stability (1) 
 

You Need: 1 metre stick or a 1 m piece of wood dowel, 1 overhead projector pen (washable ink) 

 
Figure 1 

What to Do 
 

1.  Locate the centre of gravity of a metre stick (or any long, uniform piece of wood such as a 

length of dowel). The centre of gravity is the single point at or near the middle of the stick 

where you can support the stick horizontally without it falling or turning. Hold the metre 

stick on your two index fingers, as in Figure 1. Slowly slide your fingers toward each other. 

When they meet, they will have the centre of gravity ‘surrounded’. Try this several times to 

confirm that it works every time! 
 

2.  Mark the location of the centre of gravity with a spot of ink from a washable overhead pen. 

    

                          Figure 2 

 

   

 Figure 3 
 

3.  Lay the stick flat on your desk. Gradually, 

tilt one end upward as in Figure 2, then let 

go of the stick. Does it return to its original 

position or tip over another way? When you 

lifted the stick, was the centre of gravity 
raised or lowered? 

4.  Hold the stick in a vertical position, as in 

Figure 3. Push the top of the stick slightly 

to one side. Is the centre of gravity raised 

or lowered when you do this? 
 

5.  Let the stick go! Does it return to its 

original position? 
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Stable or Unstable? 
 

Notice that when the act of tilting an object raises the centre of gravity, the object will fall back 

to its original position when you let go. This object is stable. 
 

When the act of tilting lowers the centre of gravity, the object will continue to fall on its own, 

and not return to its original position. This object is unstable. 

 

Think About It! 
 

1.  Is a stick more stable when it is flat on the ground, or when it is standing on its end? Why? 

2.  Why does a football lineman crouch when a play is about to start? 

 

Balance and Stability (2) 
 

   

            Figure 1 
 

What to Do 
 

1.  Obtain three empty 2-litre plastic pop bottles. Place a few drops of food colouring in two of the 

bottles.  

(a) Fill the first bottle to the top with water. Cap it. 

(b) Fill the second bottle half full of water. Cap it.  

(c) Leave the third bottle empty. Cap it. 

 

2.  (a) Hold a protractor near one edge of the first bottle. See Figure 1. Gradually, tilt the bottle      

     and measure the angle at which the full bottle will no longer fall back into its normal     

     vertical position. (It is now unstable.) Write down this ‘tipping angle’.  

(b) Repeat the same procedure with the empty bottle. Write down its ‘tipping angle’ (the angle  

     at which the empty bottle becomes unstable). 

(c) Repeat the procedure with the half-full bottle. Write down its ‘tipping angle’. 
 

Think About It! 
 
1. Which of the three bottles was most stable? (Which one had the largest ‘tipping angle’?) 

2.  Why do you think this bottle was more stable than the other two? (Hint! Consider where the 

centre of gravity of each bottle is.) 

 

You Need 
 
3, 2-litre pop bottles 

1 protractor 

food colouring 

(optional) 
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Challenges! 
 
1.  Experiment with the amount of water in a bottle until you find the amount that makes the 

bottle most stable. (In other words, with what amount of water is the ‘tipping angle’ 

greatest?) 

2.  How will the results of this experiment be affected if the water in the plastic bottles is frozen 

solid? Find out! 

 

The half-full bottle of pop is the most stable, because its centre of gravity is lowest of the three 

bottles. The full bottle and the empty bottle have centres of gravity near the middle of the bottle. 

The half-full bottle can be tipped the furthest before it becomes unstable. 

Imagine the path of the centre of gravity as the bottle is tilted. As long as the centre of 

gravity is being raised, the object will fall back to where it was, when you stop tilting it. Once the 

centre of gravity starts to fall, the object will keep falling once you let go of it. 

 

Know Your Geometry? 
 

 
 

Know Your Geometry? 
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Our Neighbour, the Moon II 
Gordon R. Gore 

 

                                                     
 

             Figure 1 
 

The half of the moon that always faces us 

varies in illumination from complete 

darkness (new moon) to maximum 

illumination at full moon, in a time of about 

two weeks. It then decreases illumination for 

two weeks until the cycle starts again. 

Figure 1 illustrates eight stages of the 

moon’s appearance, called the phases of the 

moon. 

 

 During the phases when the full face 

of the moon is not illuminated directly by 

sunlight, one can sometimes see the rest of 

the face of the moon just faintly illuminated 

by light that has reflected off our planet to 

the moon. Just as earth is lit up at night by 

moonshine, the moon is lit up faintly by 

earthshine. 

 
 

What is a Lunar Month? 

 
Figure 2 

 

The moon revolves around the earth once in 

27

! 

1

3
 days. Between one new moon and the 

next new moon, which is one lunar month, 
one might expect the time elapsed to be 27

! 

1

3
 

days. However, it takes 29

! 

1

2
 days! Why is a 

The moon does not give 

off light of its own. If it 

did, we would see a full 

moon all year! It does 

reflect light from the sun 

toward us. Half of the 

moon’s spherical 

surface is lit up by the 

sun at any time, but the 

illuminated half is not 

always visible to 

observers on Earth. 

 

How much of the 

moon’s face we see at a 

particular time depends 

on where the moon is in 

its orbit, in relation to 
Earth. See Figure 1. 
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lunar month 29

! 

1

2
 days instead of 27

! 

1

3
 days? 

Why the extra 2 days? The reason for this 

can be found in Figure 2. Not only is the 

moon revolving around the earth. At the 

same time, the earth is revolving around the 

sun. In Figure 2 there is a new moon when 

the earth is at A. After 27

! 

1

3
 days, the moon 

has completed one revolution, but the earth 

has moved on in its orbit, and the moon is 

not yet in its new phase. It is still in its old 

crescent phase. It takes a little more than 

two more days before the moon moves into 

its new phase. Then, it will be directly 

between the sun and the earth. 

 

Think About It! 
 

 How much time elapses between one full 

moon and the next? 

 

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.  
 

!  I wish to be a member of the BIG Little Science Centre Society. 
 

Name _______________________________________ Phone________________________ 
 

Address __________________________________________ 
 

 __________________________________________ 
 

 __________________________________________Postal Code __ __ __ __ __ __ 
 

 

E-mail Address <                             > 

 

Fax _____________________________ 

             

Next Meeting of the BIG Little Science Centre 
Wednesday March 12 

at 7 PM 
at David Thompson Elementary School. 

 

Open House 
Saturday April 5, 2002 
from 11 AM to 4 PM 

at David Thompson Elementary School 
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Ehren Stillman’s Lessons in Chemistry 
 

 
 

 


