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how children of all ages can enjoy the 
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Open House April 5, 2003 
The BIG Little Science Centre will be open to the public on Saturday, April 5. 
The hands-on displays will be available again. Some outdoor activities are planned. 
These will include an opportunity to use Joe O’Hara’s telescope for daylight 
viewing of Westsyde’s mountainous surroundings. Other activities might include 
making giant soap bubbles and launching a sun-powered hot air balloon. Gordon 
Gore’s demonstrations will feature Air Pressure, including the egg-in-a-bottle 
‘experiment’. Dr. Jim Hebden will no doubt have a few surprises up the sleeve of 
his chemistry lab coat. 
 

 
 

Science Fun for the Family 
 

Multiple Images in Mirrors 
 

   

 
• 

• 

• 
• 

• 

      
       Figure 1 
What You Need 

1 protractor, for measuring 
angles (or use the one in this 
newsletter). 
2 plain mirrors, hinged 
using masking tape 
1 roll of masking tape 
1 small, colourful object to 
place between the mirrors 
1 toy kaleidoscope, if 
available 
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Try This! 
 
1. Arrange two flat mirrors 

at an angle of 120o as in 
Figure 1. (Use a 
protractor to measure the 
angle, or use a copy of the 
angle sheet on the left.  

 
2. Place a small, colourful 

object (such as a pen, a 
golf tee, or an eraser) 
about 10 cm in front of the
mirrors. 

 
3. Look into the mirrors. 

Count how many images 
you see. 

 
4. Try smaller and smaller 

angles, and watch what 
happens to the number of 
images. 

 
5. Look for a pattern 

connecting the number of 
images and the angle 
between the mirrors. To 
find out what the pattern 
is, set your mirrors at each 
of the angles in Table 1, 
and write down how many 
images you see when the 
mirrors are arranged at 
each of the angles. 

 
Caution! When counting 

images, keep your head very 
still, so you don’t 

accidentally count an image 
more than once. 
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Table 1 
 

Angle between 
Mirrors 

 
180° 

 
120° 

 
90° 

 
72° 

 
60° 

 
45° 

 
36° 

 
30° 

 
24° 

 
20° 

Number  
of Images Seen           

 
1. Imagine that what you are looking at in the mirrors is a ‘pie’ in the shape of a circle. The 

object you placed between the mirrors is in one of the pieces of pie, and the images are in the 
other pieces of pie. From all the information you gathered, can you figure out a rule to 
predict how many images you will see, that works for any of the angles that you used? 

 
2. Use your rule to predict how many images you will see if the mirrors are set at these angles: 

180, 150, and 120. Test your rule by setting the mirrors at these angles. 
 
3. Challenge! How about 00? The mirrors are facing each other, but separated. For example, in 

a hairdresser shop, walls facing each other might have mirrors on them. How many images 
will you see of yourself? 

 
 

The rule for predicting how many images you will see for any angle that you set the hinged pair 
of mirrors is this:  

 

Number of Images =  
360o

Angle between Mirrors
 −  1. 

 
Notice that if you make the angle between the mirrors 00, the number of images will be an 
infinite number! 

 
More Neat Stuff with Mirrors! 

 
1. Examine a store-bought kaleidoscope. Can you figure out at what angles the mirrors inside 

are set? 
 
2. Make your own kaleidoscope. You might try building a very large one, using mirror tiles. 

Suggestion: Use an object that moves in some way. 
 
3. Make a periscope, using two small plane mirrors. An old milk carton can serve as the frame. 

Tape the mirrors in place. Experiment to see at what angle the mirrors should be taped. 
 
4. Build a ‘mirror box’, using six mirror tiles. Put a low-wattage lamp inside the mirror box. 

Carefully scratch an observation window in the middle of one wall of the mirror box, using 
emery cloth. How many images of the lamp do you predict you will see when you look inside 
the mirror box? 

 
5. Invent a special effect, using mirrors, that you might use in a movie.  
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The Mysterious Rolling Pop Can 
 

Gordon R. Gore 
 

 
 

Figure 1 
 
 

   
Figure 2 

 
 

 
 

Figure 3 
 
 
 

   
Figure 4 

 
 

What You Need:  (See Figure 1.) 
 
1 polystyrene plastic bookshelf, 1 rabbit fur 
or wool sweater, 1 pop can 

 

What to Do 
 
1.  Rub the surface of the plastic bookshelf 

thoroughly with a rabbit fur or an old 
wool sweater. (Figure 2) You will hear a 
crackling sound as the shelf is being 
charged. This procedure places a 
negative charge on the surface of the 
shelf.  

 
2. Place an empty pop can, on its side, at 

either end of the bookshelf. See Figure 3. 
 

What Happens? 
 

The empty pop can rolls the length of the 
shelf. See Figures 3 and 4. It may keep 
going and roll off the other end. 
Alternatively, it may stop and roll back.  

 
Question for Readers 

 
 Obviously, the aluminum can picks up 
some negative charge from the polystyrene 
plastic shelf. Why does the can roll along the 
charged shelf? (Tilt the shelf slightly and the 
can may even roll uphill!) Why does it not 
simply stick to the shelf and stay in one 
place? Is it attracted, repelled, or both? 
 
The interesting phenomenon of the pop can 
propelled by static charge was observed 
while the author was doing a presentation 
for visiting young students at his BIG Little 
Science Centre in Kamloops, BC. It is now 
a regular part of the presentation! 
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Clean Your Silverware! 
 
[This activity is based on a demonstration suggested by H. Alyea (Tested Demonstrations in Chemistry) 
in the Journal of Chemical Education, Easton, PA, 1965 page 31. Dr. Jim Hebden suggested we include 
the idea in our newsletter.]  
 
Is your silverware ‘tarnished’? That black coating is silver sulphide (Ag2S). It forms when the 
silver reacts with traces of hydrogen sulphide (H2S) and oxygen (O2) in the air. For chemistry 
buffs, the reaction* that occurs during tarnishing of silver is: 
 

4Ag        +       2H2S         +          O2        =      2Ag2S      +       2H2O. 
       silver              hydrogen sulphide           oxygen             silver sulphide              water 
   (solid)         (gas)                           (gas)                       (solid) 
 
 The black silver sulphide can form quickly if your silver spoon is used with eggs, which 
contain sulphur. (The ‘rotten eggs’ smell is due to hydrogen sulphide gas, H2S.) 
 
 Tarnished silverware can be cleaned using two products available from your grocery 
store. You will need aluminum foil (Al) and washing soda (sodium carbonate, Na2CO3). 
 

Cautions:  
1. Do not use a metallic container to do this experiment. (If the container is aluminum it will 

become part of the reaction and you may ruin your favourite cooking pot!) 
2. Do not use deliberately blackened or antiqued silver, or silverware with a cemented handle.  
3. As a rule, it is advisable to wear safety goggles, chemical-resistant gloves and a chemical-

resistant apron when conducting chemical experiments. 
 

What to Do 
 

• Heat water to boiling in a kettle, and partially fill a large non-metallic mug (or a 400 mL 
beaker) with the hot water. . 

• Add 1 heaping teaspoon of washing soda to the water in the mug.  
• Stir the mixture until the washing soda is dissolved in the water.  
• Cut a piece of aluminum foil to fit the bottom of the mug, and push it down inside the 

mug.  
• Immerse a tarnished silver spoon into the mug, so that the spoon is in firm contact with 

the aluminum foil. 
• Observe! 
• Flush the remaining solution down the sink, and discard the aluminum foil in the garbage 

can. Wipe the silverware with a dry paper towel. 
 

Explanation 
 
In a rather complex series of reactions, the aluminum reacts with the silver sulphide (tarnish) to 
produce aluminum hydroxide, Al(OH)3 pure silver (Ag) and hydrogen sulphide gas (H2S). 
You will smell the hydrogen sulphide gas when you do this experiment. The aluminum 
hydroxide may be safely flushed down the drain. 
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*Brady and Holmes, Fundamentals of Chemistry (3d Edition,Wiley) page 929. 

The Egg in the Bottle 
 

      Figure 1    
 

Try This! 
 
1.  Obtain one hard-boiled, medium-sized egg. Peel it carefully. 
 
2. Place the egg in the mouth of 1-L milk bottle, as in Figure 1. You can plainly see that it is 

not an eggs-act fit. 
 

Caution! As a safety precaution, keep a small dish of water handy. The burned match can 
be thrown into it, and the water can be used as a fire extinguisher if necessary. 
 
3. Remove the egg temporarily. Use a match to light a small, square 10 cm x 10 cm piece of 

notepaper, rolled up into a cylinder. When the paper is burning well, push it down into the 
milk bottle and quickly place the egg on top of the bottle. 

 
4.  Observe how the egg at first dances about, as warmed air expands and forces its way out of 

the bottle, past the egg. Once burning stops, the air inside the bottle starts to cool. What 
happens then?  

 
 

Explanation 
When the paper burns, oxygen in the air inside the bottle is used up, but it is replaced by carbon 
dioxide gas. However, the warming effect of the flame expands the gases in the bottle, and some 
of the warmed air escapes out of the bottle past the egg. Once the oxygen in the air in the bottle 
is used up, burning ceases, and the gases in the bottle cool down. This causes pressure inside the 
bottle to become less than normal air pressure above the egg, and the ‘normal’ air pressure 
pushes the egg into the bottle. 

What You Need! 
 
1 old-fashioned, glass 1-Litre milk bottle 
 
1 match 
 
1 square of dry note paper (10 cm x 10 cm) 
 
1 hard-boiled, peeled, medium-size egg 
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Eggs-tra Fun!  
 
The egg can be recovered, if it has survived the fall into the bottle.  
1. Rinse out the bottle, with the egg inside it, with cold water.  
2. Turn the bottle upside down and make the egg sit snugly in the mouth of the bottle.  
3. Now, run hot water over the bottle.  
When the air inside the bottle is heated, it will expand and push the egg out of the 
bottle. This may take a few minutes. 
 

More Neat Stuff! 
 
1. Rinse a plastic pop bottle out with hot water from the tap.  
2. Quickly cap the bottle tightly. 
3. Run cold water over the pop bottle. What happens to the bottle? 
 

Explanation 
Immediately after you rinse out the bottle with hot water, it will be filled with warm air and some 
water vapour. If you quickly cap the bottle, then run cold water over it, eventually the air inside 
the bottle will be cooled, and some of the water vapour in it will condense into liquid. The effects 
of the cooling of the air and the condensing of the water vapour will lower pressure inside the 
bottle, so that normal air pressure outside the bottle will ‘squish’ the bottle. 
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About Our Cartoonist 
 

   
 

   

Cartoonist Ehren Stillman is a former science and 
physics student of Gordon Gore. Back in 1989-1990, 
Ehren was in Gore’s Science 10 class at Hatzic 
Secondary in Mission, BC. Ehren finished a test 
early one day, and used the back of the last page to 
doodle a couple of caricatures featuring his science 
teacher. We had just finished the grade ten unit on 
electricity and magnetism, and Ehren obviously had 
strong memories of some of the equipment I had 
used to illustrate my topics! When I saw what Ehren 
could create in a few minutes, I asked him to show 
me his collection of cartoons. It was obvious that 
this young fellow had talent! 

 
     Ehren Stillman created this 
     self-portrait a few years ago. 
 

Since 1990, Ehren has helped to illustrate more than a dozen of Gore’s science and 
physics books. His cartoons have also appeared in The Physics Teacher, The Science Teacher, 
and in Dr. Hebden’s Chemistry 11 and Chemistry 12 textbooks. Thirteen years later, Ehren 
stays in touch with his old teacher, sending him photos of his family. (He has two young girls). 
He only draws for a hobby, or when I make a special request for one of my articles or books. 
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Members of the BIG Little Science Centre Society as of December 21 2003. 
 
 
President 
Annette Glover 
Medical Lab Technologist, RIH 
Vice-President and Operator 
Gordon R. Gore 
Science Writer,  
Retired Physics Teacher 
Secretary 
Thérèse Gieselman 
Planning Consultant 
Treasurer 
Val Hitchens 
Primary Teacher, 
Director 
Howard Grieve 
Operations Manager, 
Kamloops Heritage Railway 
Director 
Dr. Jim Hebden 
Chemistry Teacher and Author 
Director 
Judi Gelowitz 
Intermediate Teacher 

Director 
Ralph Finch 
Dean of Trades and Technology 
Division, UCC 
Director 
Ann-Marie Hunter 
Intermediate Teacher 
Director 
Eric Wiebe 
Retired Physics Teacher 
 
Other Members 
Barbara Berndt 
Steven O’Hara 
Dr. Eberhard Diehl 
John  McGeough 
Sam Cosman 
Dan Maher 
Dr. Blake Farren 
Bill Koch 
Dorothy Beutler 
William Beaton 
Rob Hunter 

Mike Gregson 
Ken Schroeder 
Kathy Russell 
Ben & Carley Tash 
Leno Zanier 
Justin deVries 
Alan Woodbury 
Lesley Davidson 
Bob & Jamie Sunderland 
Maureen Campbell 
Helen Franklin 
Mackie Berry 
David McKinnon 
Verena von Bremen 
Cheryl Schmidt 
Bill Gilroy 
Anna Folk 
Marni Gillis 
Maurice (‘Moe’)Granger 
 
 
 

 
 

 
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. 
 
Name _______________________________________ Phone________________________ 
 
Address __________________________________________ 
 
 __________________________________________ 
 
 __________________________________________Postal Code __ __ __ __ __ __ 
 

 
E-mail Address <                             > 

 
Fax _____________________________ 

 
 
 
 
 


