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The Newsletter is compiled and edited by BIG Little Science Centre Operator, Gordon R. Gore. 
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Can Pennies Be Attracted to a Magnet?  
David Thompson Elementary student Jessica Anderson shows that they can! See Page 4. 

 

BIG Little Science Centre Society 
First Annual General Meeting  
7:00 PM, Thursday November 6, 2003  
David Thompson Elementary School 

Current Society Membership Count: 110 
Visitor Count Since Opening in February 2000: 

to October 10, 2003: 11,200 
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Alloys 
by David McKinnon Ph.D. 

 
 
In my article on Crystals I suggested you 
try the effect of one large marble in a tray 
full of equal-sized smaller marbles. 

This severely disrupts the regular 
array. A greater number of large marbles 
will disrupt the array even more. The 
marbles model the behaviour of atoms in an 
alloy: that is, a mixture of metals which for 
some application has better properties than 
any of the pure metals. A solid pure metal 
actually contains a number of interlocking 
large crystals or grains. Excess stress 
fractures the metal along the regular edges 
of the grains. The presence of another metal 
disrupts the structure of the grains so that 
they slide less easily over each other. That 
is, the alloy is harder. 

Pure gold (24 carat) is fairly soft and 
wears easily. It is made harder and more 
wear-resistant for use in jewelry by alloying 
it with copper, silver or platinum. That is 
why jewelry is made with 10,12,16, etc. 
carat gold. 

Pure copper is relatively soft and 
weak. It is alloyed with zinc to form brass, 
or with tin to form bronze. With nickel, it 
forms cupronickel, a tough alloy used 
extensively in coinage. 

Pure iron is also soft and weak. For 
engineering purposes it is alloyed with 
carbon to make steel, which is actually a 
complex mixture of iron, carbon and iron 
carbide (a chemical compound of iron and 
carbon). The structure of steel is complex 
and depends on its composition, temperature 
and processing. It is a science to itself. Other 
specialized steels, especially stainless types, 
may contain vanadium, manganese, 
chromium or nickel or other metals. 
 

Pure aluminium is quite soft, but 
with small amounts of copper, silicon and 
manganese it forms duralumin, which is 
tougher and almost as light. It is used in 
aircraft construction. 

A molten alloy is usually a 
homogeneous solution of one metal in 
another, but when it cools and solidifies the 
structure of the solid rarely matches that of 
the liquid. Usually one solid component has 
a limited solubility in another. Thus the fine 
structure of the solidified alloy has 
interlocking crystals of different 
compositions, which are called phases. 

Solder, used in joining metals, is a 
tin:lead alloy. A solder with a tin:lead ratio 
of 63:37 melts sharply at the lowest 
temperature of all tin/lead mixtures. It is 
called the eutectic mixture. When it 
solidifies, it forms a tin-rich phase, 
surrounded by a lead-rich phase. A 30:70 
mixture melts much less sharply and at a 
higher range. When it solidifies, it forms a 
lead-rich phase, surrounded by a tin-rich 
phase. As these phases have different 
melting points, the solder forms a paste of 
one solid phase in another liquid phase over 
a temperature range of about 60 degrees C. 

Here is an experiment you can try, 
but be careful not to burn your self. 
With a soldering iron, melt some lead/tin 
solder completely on a flat piece of rock or 
the back of a ceramic tile. Now remove the 
heat and stir the molten solder slowly with 
long nail or piece of wire. As it cools you 
will see the solder begin to solidify and 
become pasty. It looks like very small lumps. 
At this point one higher melting point phase 
is separating from the melt. 
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Action at the BIG Little Science Centre 
 

Our 11,000th Visitor! 
 

 
 

On October 7, 2003, we had our official 11,000th visitor to the BIG Little Science Centre. He is 
Lane Chaney, a student in Norma Browne’s Grade One class at Westmount Elementary 
School. 

 

 
 

Ginnie Kaser’s Grade 4/5 class at Aberdeen Elementary School took her seriously when she 
suggested they bring their cameras to the BIG Little Science Centre. 
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Magnetic Pennies? 
Gordon R. Gore 

 
Part of my science centre demonstration on Magnetism is a contest between students, to see who 
can lift the most ‘nickel’ coins with a strong neodymium magnet. One of the containers has 
‘nickels’ minted between 1944 and 1981. These nickels were made either of nearly pure nickel 
or of chrome-plated steel. A magnet attracts them. The other container has nickels made between 
1982 and 1999. These nickels were made of 75% copper, and are not attracted to a magnet. 
Recently minted nickels are again attracted to a magnet. They are made mostly of steel. To find 
this out, I searched the website of the Royal Canadian Mint. 

Much to my surprise, I noticed that recently minted copper pennies are 94% steel and 
1.5% nickel. They contain only 4.5 % copper.  As expected, when I tested a recently minted 
penny, it was indeed attracted by a magnet. The cover photograph shows David Thompson 
Elementary student Jessica Anderson lifting a number of pennies with a neodymium magnet. 
So much for my demonstration ‘patter’ about pennies not being magnetic because they are made 
of copper!      

Readers might be interested in the following charts showing the composition of the metal 
alloys used in the most common Canadian coins for the past few generations. These were created 
using information from the Royal Canadian Mint.  

 
Metal Alloy Composition of Our ‘Penny’ 

 
Years Copper Tin Zinc Nickel Steel

1908-1941 95.5% 3% 1.5%   
1942-1977 98% 0.5% 1.5%   
1978-1996 98% 1.75% 0.25%   
1997-2001 1.6%  98.4%   
2002-2003 4.5%   1.5% 94%

 
Today’s ‘penny’ has a diameter of 19.05 mm and a thickness of 1.45 mm. Its mass is 2.35 g. 
1Some pennies in 2000-2001 had this composition (copper plated steel). Look for a small ‘P’ under the Queen. 

 

Metal Alloy Composition of Our ‘Nickel’ 
 

Years Copper Zinc Nickel Steel Silver
1908-1919 7.5%    92.5%
1920-1921 20%    80%
1922-1942   99%   
1942-1943 88% 12%    
1944-1945    100%*  
1946-1951   99.9%   
1951-1954    100%*  
1955-1981   99.9%   
1982-1999 75%  25%   

2000- 3.5%  2% 94.5%  
*chrome-plated steel 

Today’s ‘nickel’ has a diameter of 21.2 mm and a thickness of 1.76 mm. It has a mass of 3.95 g. 
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Metal Alloy Composition of Our ‘Dime’ 
 

Years Copper Nickel Steel Silver 
1908-1911 7.5%   92.5% 
1920-1967 20%   80% 
1968-1977  99.9%   
1978-1999  99%   

2000 - 5.5% 2.5% 92%  
 

Today’s ‘dime’ has a diameter of 18.03 mm and a thickness of 1.22 mm. It has a mass of 1.75 g. 
 

Metal Alloy Composition of Our ‘Quarter’ 
 

Years Copper Nickel Steel Silver Cobalt
1908-1919 7.5%   92.5%  
1920-1966 20%   80%  
1967-19682 50%   50%  
1968-1999  99.6%   0.4%

2000-  3.8% 2.2% 94%   
 

Today’s ‘quarter’ has a diameter of 23.88 mm and a thickness of 1.58 mm. Its mass is 4.4 g. 
2Some quarters in 1967 were 80% silver, 20% copper. Some quarters in 1968 were 99.6% nickel and 0.4% cobalt and other 
impurities. 

 
Metal Alloy Composition of Our ‘Dollar’ 

 
Years Copper Nickel Silver Bronze pla

1935-1967 20%  80%  
1968-1986  99% minimu   

1987-present  91.5%  8.5% 
 

Today’s ‘dollar’ has a diameter of 26.5 mm and a thickness of 1.75 mm. It has a mass of 7 g. 
 

Metal Alloy Composition of Our ‘Two Dollar’ Coin 
 

Years Copper Nickel Aluminum
1996 to date
Outer ring 

 99%  

1996 to date
Inner core 

92% 2% 6% 

 
Today’s ‘two dollar’ coin has a diameter of 28 mm and a thickness of 1.8 mm. Its mass is 7.3 g. 
 

 
Source of Information: Royal Canadian Mint 

Additional Information provided by Dr. Truong at the Technical Specifications Department. 
 

http://www.mint.ca/en/collectors_corner/circulation/technical_specs_200.htm 
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How Things Work at the BIG Little Science Centre 
 

Fun with Polarized Light 
 
Light consists of electromagnetic waves. (Vibrations occur in both an electric field and a 
magnetic field at the same time.) The direction of the vibrations in either field typically changes 
randomly over time. In this situation, the light is not polarized. If the light is made to vibrate in 
one particular plane and not others, it is polarized. 

 
Figure 1 

Ehren Stillman 
 

In Figure 1, a wave has been created by vibrating a rope in a vertical (up and down) 
direction. This wave is polarized in the vertical direction.  
 

For light to be polarized, the electromagnetic waves must be filtered in such a way to 
eliminate all the vibrations (in the electric field) except those that are in one particular plane. A 
sheet of Polaroid filter does this. Polaroid sunglasses reduce glare by filtering out light that is 
not polarized in a particular direction. Polaroid filters may be used by photographers to obtain 
special effects. (Clouds appear whiter, and unwanted glare from water surfaces is reduced.) 

 
A Simple Model of a Polarizing Filter 

 

 
Figure 2 
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Figure 2 shows how vibrations in a rope might be ‘filtered’ by the vertical posts in the back of a 
‘filter’ (chair). The posts in this chair allow vertically polarized vibrations to pass, but not 
horizontally polarized vibrations. 
 
 Polarizing filters work in a different way than the posts in a chair! A Polaroid filter 
consists of long-chained molecules arranged parallel with each other. Electromagnetic waves 
entering the Polaroid filter interact with the long-chained molecules, which have been treated so 
that they conduct electricity in a direction along the chains. Light waves whose electric fields are 
aligned parallel with the chains are actually absorbed, while the light waves whose electric fields 
are aligned at right angles to the molecular chains pass through the filter.  
 

Science Fun for Your Family 
 

Colourful Corn Syrup 
 

              

 
1,  500 mL bottl

Crown Lily™
1,  tall olive jar 
2,  sheets of pol
       or two lenses

sunglasses 
1,  light source, 

projector or a

What to Do 
 
1.  Fill an olive jar with clear corn syrup. 
2. Place a sheet of polarizing filter between a light source (overh

of the olive jar. Light from the source must pass through the 
the jar of corn syrup. 

3.  Hold a second sheet of polarizing filter above the corn syrup, a
into the corn syrup. What colour do you see? 

4.  Slowly, rotate the polarizing filter. What happens as you rotate
You Need 

e of clear corn syrup, such as 
 White Corn Syrup 

(400 mL) 
arizing filter (5 cm x 5 cm),  
 from discarded Polaroid™ 

such as an overhead  
 large flashlight. 
ead projector) and the bottom 
polarizing filter, then through 

nd look straight down 

 the filter? 
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Think About It! 
 
1.  What colour is the light from the source, before it passes through any filters? 
2.  What colours of light did see when you slowly rotated the second polarizing filter? 
3.  Predict! Would you obtain the same results if you repeated the experiment using only plain 

water in the olive jar? Test your prediction! 
 

Extensions 
• What happens if you use a less deep container of corn syrup?  
• What happens if you use a deeper container? 
• What happens if you dilute the corn syrup, by adding an equal volume of water to the 

corn syrup? 
• What happens if you use a solution of table sugar (sucrose) instead of corn syrup (glucose 

and fructose)? 
 
Light from the source is ‘white light’ ⎯ a blend of all the colours (wavelengths) of the rainbow. 
Light waves from the source vibrate in all directions. When this ‘white’ light passes through the 
first polarizing filter, it becomes polarized. This means that only the waves vibrating in a 
particular plane are allowed through the filter. All the colours (wavelengths) get through the 
polarizing filter into the corn syrup, but they are all polarized. 

Glucose, a simple sugar in corn syrup, has a fascinating property: it rotates the plane of 
the polarized light. The amount of rotation depends on (1) the colour (wavelength) of the light, 
(2) how deep the glucose solution is, and (3) how concentrated the solution is. The property of 
certain materials such as glucose and some amino acids, whereby they can rotate the plane of 
polarized light, is called optical rotation. 

When you rotate the upper polarizing filter, you see all the colours of the ‘rainbow’ (i.e. 
of the visible spectrum), because different wavelengths are rotated different amount by the sugar. 
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Join the  BIG Little Science Centre Society! 

 
Fill out this form and mail it and your check for $20  
(made out to BIG Little Science Centre Society) to  

BIG Little Science Centre Society, 
c/o 962 Sicamore Drive, 
Kamloops, BC V2B 6S2. 

 
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 _____________________________   Date__________________________________ 
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Society News Update 
October 10, 2003 

Submitted by Thérèse Zulinick (Gieselman) 
Secretary, BIG Little Science Centre Society 

 
With the fall chill in the air, the BIG Little 
Science Centre Society is preparing for our 
winter Open House on Saturday, November 
15th.  We are looking forward to seeing all 
our members and their families come by to 
visit the Centre between 11:00 am and 4:00 
pm.  Volunteers are always welcome, so if 
you would like to help out, please call any of 
the directors or Gordon Gore directly.  
Hope to see you there!  

President Annette Glover attended 
the Children's Festival in Riverside Park a 
few weeks back.  It is no surprise that the 
BIG Little Science Centre display was a 
popular stop for parents, teachers and of 
course, kids.  A draw was held for a 
Birthday Party at the Science Centre, and it 
was one by a seven-year-old girl who will 
bring her friends to the Centre to celebrate in 
the coming months.  
 Our profile in the community will 
take a new step this month.  Annette Glover 
and Howard Grieve will be meeting Mayor 
Mel Rothenburger on October 10 to tell 

him about the BIG Little Science Centre 
and share the news of our accomplishments 
over the past year.  On October 28th, Mayor 
Mel and the rest of Council have been 
invited to visit the Centre in the morning, 
and in the afternoon, a formal presentation 
will be made to Council during their regular 
meeting at City Hall.  This will spread the 
word about the Centre and let the 
community know that we are working hard 
to build on the success of the Centre.  
 We have a new Treasurer!  Geoff 
Blunden has volunteered to take over the 
position from Gordon Gore who has been 
acting as Treasurer since Val Hitchens 
retired from office earlier this year.  Geoff is 
an accountant, and brings great knowledge 
and experience to the Society.  Thanks 
Geoff!!  
 
 Looking forward to seeing all of 
you at the Open House!  
 

Thérèse
 

BIG Little Science Centre 

Open House 
Real Hands-on Science! 

Saturday, 11 AM to 4 PM 
November 15, 2003 

David Thompson Elementary School 
1051 Pinesprings Road 

in Westsyde 
Admission by Donation to the 

BIG Little Science Centre Society. 


