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Mandy Vanjoff visited the BIG Little Science Centre on January 30. Mandy was with Terry Dale’s
Education 320 students from Thompson Rivers University. Terry Dale’s classes spent two hours enjoying two
shows and visits to our hands-on rooms. We hope Mandy likes her ‘electrifying’ new hair style.

Open House This Saturday!!!!!
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Notice to School Administrators and Teachers

A Third Invitational Science Day Camp is planned for May 5, 2008. As of now, there are
twenty (20) open spots. Heffley Creek Elementary reserved four places a long time ago.
Preference will be given to schools that submit lists of specific names first. We ask that if
students decide not to come, please provide advance notice so that substitutions can be made.
Many keen science students want to attend these camps.

This Newsletter is a
publication of the

BIG Little Science Centre Society
Box 882 Station Main

Kamloops BC V2C 5M8

Location
Bert Edwards Science and

Technology School
711 Windsor Avenue,

Kamloops, BC V2B 2B7

Executive Director
Gord Stewart

Phone (250) 554 2572
or (250) 554 BLSC

E-Mail: gord@blscs.org

Website
http://blscs.org

Newsletter Editor
Gordon R. Gore

Home: 962 Sycamore Drive
Kamloops, BC V2B 6S2
Phone: (250) 579 5722

Fax: (250) 579 2302
E-mail: grgore@telus.net

Over 40,000 visitors have
enjoyed the

BIG Little Science Centre!

Ehren Stillman Cartoon

Ehren Stillman Cartoon
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Mary Somerville (1780-1872)
The Beautiful Mathematician Who Kept Victorian Pedagogues and the

Intellectual Public Aware of the Latest Developments in Science.
Dr. C. J. (Kip) Anastasiou

Professor Emeritus, Faculty of Education, University of British Columbia

When Mary Somerville died in 1872, her
obituary called her the undisputed Queen of Victorian
science. Most of us, at the beginning of 2008, have
never heard of her. Nevertheless, she was a very
popular entirely self-taught scientific figure in the
first half of the 19th Century. In fact, because there
was no expression available for women of science,
the word “scientist” was coined and used to refer to
her. Although she had a paper read to the prestigious
Royal Society and the society later commissioned a
bust of her to stand in the societies’ rooms, it was
just too much to actually invite her into their lofty
society.

Mary Somerville was born a Scot, and spent
her childhood across the Firth of Forth from
Edinburgh in the family home just outside the town
of Burntisland. Until the age of about 11, without
schooling, she lived a wild life wandering the heath
links (open fields) on the north side of the Firth of
Forth. There she picked up a detailed knowledge of
the plants and animals of the heath. When her father
returned from his naval duties, a hero of naval battles,
he found a child bereft of education or the manners
of a young lady. She was sent off to school for a year
to learn what every young lady of her class should
know, how to conduct herself and keep a good house,
be able to add up the grocery bill, and to read the
newspapers. Well, she did so badly that her parents
withdrew her from the expensive school after one
session. Part of the training involved being bolted
into a steel frame to keep her posture absolutely
straight, so it is easy to realize she looked upon this
as a release into freedom again. Her parents
despaired of her ever amounting to very much. She
was, however, a very lively and social girl, and she
was beginning to become quite beautiful. On a social
visit, she noticed some squiggles in a lady’s
magazine, referred to as ‘algebra’. She was
fascinated and when she found out, managed to find
an algebra book which she began working through.
When her father found out, he was appalled; he knew
of a young lady who had studied mathematics and
had gone mad as a result. Mary was barred from the

study of mathematics of all kinds to save her sensitive
female mind! This of course led her to greater efforts
and she achieved great strides in the study of algebra
secretly in the early morning hours.

She reached marriageable age as an
intelligent, witty and beautiful woman with all the
social graces (along with algebra!). She married a
distant cousin in the Russian Navy, Samuel Grieg,
who was certainly not interested in her algebra.
Fortunately (for the science of the day), he died after
about 3 years leaving her a small fortune to raise their
two kids. She consulted with mathematicians and
acquired an excellent library of the most advanced
French texts in higher mathematics. After teaching
herself French, she mastered mathematics better than
some of the tutors she hired, emerging as one of the
most accomplished mathematicians in Europe. And to
every one’s surprise she did not go absolutely crazy!
She married happily again to another cousin, and her
second husband was a great help in her studies.

Visiting French philosophers of science were
introduced and invited her to visit them in Paris and
Geneva, which was a huge triumph. When the British
government wanted someone to translate and explain
Laplace’s very advanced mathematically, Mecanique
Celeste, it found no one in England other than Mary
Somerville able to do the job. She succeeded
dramatically and to great acclaim with the four-
volumeMechanism of the Heavens. Thus began a life
of some experimentation and a lot of explaining of
the most up to date science for pedagogues and the
intellectual public in a series of acclaimed books. She
received an annual stipend from the government and
Somerville College at Oxford was established in her
honor. She was truly the Queen of Victorian Science
when she died at age 92 in Italy, still active in
mathematics and science. Malaspina Great Books of
Malaspina University College in Nanaimo published
an e-book second edition of Mechanism of the
Heavens in 2001, 170 years after the first edition in
1831.
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Properties of Light
Part 3 Reflection in Mirrors

Gordon R. Gore

Research: Fibre Optics --- What is it? How does it work?

A mirror reflects incoming light such that the
angle of incidence (i) exactly equals the angle of
reflection (r). This applies for any mirror surface,
flat or curved. We can use this law of reflection to
predict or explain what will happen when we use a
mirror.

Light coming from beneath the water in this aquarium
reflects from the water/air boundary as perfectly as it
would from a household mirror. This phenomenon is
called total internal reflection.

The sun gives off its own light, as do light bulbs, candle
flames and other luminous sources. However, almost
everything we see is by reflected light. The moon reflects
light that came from the Sun. Most objects have uneven
surfaces, and reflect light in a random fashion. Mirror
surfaces, however, reflect light in a very predictable way.

If you want to have fun with a pair of mirrors, try
arranging them at ever-smaller angles like this, with
a colourful object in between the two surfaces. Try
to figure out what determines the number of images
you see.

Full moon rising as seen from Westsyde (Kamloops) B.C.
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Science Fun for Your Family
Reflect on This!

You Need

1 flat mirror, with a mirror support

Try This!

1. Look into a mirror. Touch your right ear. Which ear does the good-looking person in the mirror touch?
2. Write your name on a piece of paper. Look at your writing in a mirror. What is ‘wrong’ with what you see?
3. Write your name so that when you hold your writing up to a mirror, your name looks ‘normal’ in the mirror.

4. Why is AMBULANCE written backwards on the front of the emergency vehicle?
5. Hold this page up to a mirror. What does the writing above look like in a mirror?

See Yourself as Others See You

Figure 1

Figure 2

Reflect on this! If you look into a plane
mirror and wink your right eye, your image
winks its left eye! The image of your right
hand will have the symmetry of your left
hand (Figure 1).

If you look straight into a pair of mirrors
arranged at a right angle (Figure 2), and
wink your right eye, your image will also
wink its right eye. The image of your right
hand will have the symmetry of your right
hand. In other words, you see yourself as
others see you.

Why is there a difference? When you look
at your image in a pair of mirrors at 90o,
the image you see is formed by light that
has been reflected not once, but twice.

You may notice that you see more than one
image when you look at yourself in the
mirror pair. How many images are there?
Do they all look the same?
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Life at the BIG Little Science Centre
Cameron Couture, Future Chemist?

Cameron Couture is a regular visitor to the
BIG Little Science Centre.

The Lucky Quarter
Gordon R. Gore

Ryan Hexemer in 2003

Ryan visited us a few times, usually at Open Houses. In 2004, after I had been afflicted with cervical dystonia,
had my carotid artery operated on, and then been diagnosed with A.L.S., I was feeling quite desperate and, frankly, very
depressed. I received a homemade card from young Ryan, with a quarter taped inside it. The note in the card was a ‘Get
Well!’ wish. I assumed the quarter was a ‘Good Luck!’ coin.

I’m not superstitious, but that quarter represented the genuine, heartfelt compassion of my young friend from
Dallas Elementary School. I tucked that quarter into a compartment in my wallet, and it has been there for four years.

One day, Ryan’s class visited the science centre. I started to tell the class about Ryan’s thoughtfulness when he
found out I was ill. I told them that I still carried the quarter… but I could not finish, as emotion overcame me.

I just said, “Thanks, Ryan!”

Ryan Hexemer first visited to the BIG Little Science Centre with
his class about five years ago. I took a photograph of him listening to
the ‘space phone’ in one of the ‘hands-on’ rooms at the science
centre. It was a beautiful photo of Ryan, happily grinning as he
reacted to the strange sound produced by tapping the spring
connecting two ‘phones’. I sent a copy to his teacher at Dallas
Elementary School, and enlarged it into a poster, which still hangs on
a wall at the BIG Little Science Centre.

Because Ryan enjoyed the science centre so much, he asked
if he could volunteer at an Open House. He assisted with one of my
shows, and he really felt special when we let him wear a BIG Little
Science Centre lab coat. Even the ‘small’ size lab coats we have are
far too large for primary age kids, but they still want to wear them,
even if the sleeves have to be rolled up about 30 centimetres.

Parkcrest Elementary student Cameron Couture helped us
add a new feature to our hands-on Chemical Reactions
experiment. After trying out the 12 basic chemical reactions,
Cameron decided to try other combinations of the solutions we
provide. When he added blue copper II chloride solution to
clear potassium iodide solution, he obtained a brown ‘mush’
we had not seen before. We did not know it at the time, but the
brown colour was actually due to the formation of elemental
iodine, which forms along with a white precipitate of copper I
iodide. We do not expect elementary students to know exactly
what is happening in the reactions, but instructors like to know
what is occurring on the spot plates. The purpose of the
experiment is to let students know the sort of evidence there is
for chemical changes. The beauty of hands-on science is that
students can often come up with original creative ideas. Thanks
for the new reaction, Cameron. We have added it to the
instructions for other students to see.
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Hands-on Science at the BIG Little Science Centre

Balancing the Bird

Austen (‘Ozzy’) Kooistra of Westwold Elementary School shows how he can balance a bird on his nose. The balancing
birds are a popular display for younger visitors at the BIG Little Science Centre.

Time on Her Hands?

Hinna Parmar of A. E. Perry
Elementary shows the photographer
how her homemade ‘battery’ can run a
clock. In one of our ‘labs’ for visiting
students, various combinations of metal
electrodes are tested, to see which
combination provides the largest voltage.
In the photograph, Hinna is using a
copper-magnesium-vinegar cell to run a
wall clock. Hinna was visiting with
Doug Shaw’s Grade 6 science class.

Gordon Gore Photo
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Phosphorus
(Element Number 15: Symbol P)

Gordon R. Gore

‘Safety’ matches use red phosphorus on the striking surface. ‘Strike anywhere’ matches have red phosphorus on the match head.

The symbol ‘P’ for phosphorus is historically very appropriate. Back in 1669, German alchemist Hennig Brand boiled away buckets
and buckets of human urine, to obtain salts that he expected to find in it. However, he noticed that the solid product glowed green in
the dark, and burned vigorously in air. The name phosphorus comes from the Greek phosphoros, which means ‘light bearing’.

Phosphorus has several allotropes, but the main two are white (or yellow) phosphorus and red phosphorus. (A third allotrope
is very stable black phosphorus, also called violet phosphorus.) White phosphorus [P4] is poisonous and must be kept under water,
because it ignites as soon as it is exposed to oxygen in the air. In years past, school chemistry laboratories often had white phosphorus
stored relatively safely in jars of water. Taken out of water, a small chip of phosphorus could be ignited by simply touching the
element with a warm knife tip. The product is a white smoke (P4O10). Phosphorus is now banned in school laboratories, as it is
extremely poisonous and reactive.

Match manufacturers in the nineteenth century used white phosphorus, and often suffered a horrible condition known as
‘phossy jaw’. The jawbones of victims of ‘phossy jaw’ would rot away and glow green-white in the dark, and their jawbones had to be
surgically removed! Eventually the safer red phosphorus allotrope was substituted for white.

Red phosphorus is not as dangerous as white phosphorus, but friction will cause it to ignite. It is used in safety matches,
fireworks, and military applications. Interestingly, when a red phosphorus match is ‘struck’, the friction changes the red phosphorus to
white, which ignites spontaneously.

Phosphorus does not occur as an element in nature. It is simply too reactive. The element phosphorus is isolated by heating
phosphate rock, sand (silica) and coke in an electric furnace. However, phosphorus as found in compounds of phosphorus is essential
to life as we know it. It is found in nerve tissue, cell protoplasm, teeth and bones. Commercially, phosphates are used in fertilizers,
detergents, shampoos, fire starters, fire retardants, even toothpaste. Phosphoric acid is found in certain soft drinks! Here are some
useful websites for interesting information about phosphorus and its compounds:

http://chemistry.about.com/od/howthingsworkfaqs/f/howmatcheswork.htm
http://chemistry.about.com/od/everydaychemistry/a/matches.htm

http://chandrasekaran.tripod.com/uses.html

Note: Phosphorescent objects absorb light energy from an external source, and then emit light of a longer wavelength even after the
source of incoming energy is removed. Phosphorus does not actually ‘phosphoresce’. It actually exhibits chemiluminescence, and the
source of its green light is a chemical reaction between phosphorus and oxygen in the air.
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Membership Form

Join the BIG Little Science Centre Society!

Fill out this form and mail it and your check for $20 ($30 for a Class Membership)
made out to BIG Little Science Centre Society to

BIG Little Science Centre Society,
Box 882 Stn Main,
Kamloops, BC, V2C 5M8

You will be placed on the membership list and receive our newsletter.

_____ I wish to become a NEWMEMBER of the BIG Little Science Centre Society.

_____ I wish to RENEWMY MEMBERSHIP in the BIG Little Science Centre Society.

_____ I wish to have a $30.00 Class Membership in the BIG Little Science Centre Society.

_____I wish to make a further contribution of $____________for which a tax receipt will be issued by
the BIG Little Science Centre Society,

Name _______________________________________ Phone________________________

Address __________________________________________

__________________________________________

__________________________________________Postal Code __ __ __ __ __ __

E-mail Address < > Date____________________

I prefer to receive my Newsletter by Regular Mail ________

by E-Mail ________

BIG Little Science Centre Needs More Volunteers

The BIG Little Science Centre needs volunteers almost daily to
help guide young student visitors in the hands-on rooms, and for
other tasks. If you have an interest in science and if you would like
to help out, please contact Gord Stewart, Executive Director at
554-2572 or by e-mail to Gord@blscs.org .
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What’s Ahead at the BIG Little Science Centre?

Third Annual Crystal-Growing Contest
Who can grow the heaviest crystal and the largest perfect crystal?

This year’s chemical is Rochelle Salt.
For information on how to obtain a class kit

Phone Gord Stewart at 554-2572, or e-mail Gord@blscs.org .

K.T.T.A. Teacher In-Service Workshops
Friday, February 22 2008

Workshop #1 (Morning Session) (Intermediate or Junior Secondary)

Light and Colour Presenter: Gordon Gore

Workshop #2 (Afternoon Session) (Primary)

Matter Magic! – For Primary Teachers Presenter: Adele Stapleton

Third Invitational Science Day Camp
Monday, May 5 2008


