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BIG Little Science Centre 
Newsletter 42  May 2004 

 
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 
 

British Columbia Physics Teachers Love Our Science Centre! 

 
 
Thirty college and secondary school physics instructors paid a special visit to our BIG Little Science Centre 
on Saturday May 1. Members of the British Columbia Association of Physics Teachers were having their 
annual articulation meeting at University College of the Cariboo, but made a special side trip just to visit 
us. Above, Tom McMath  of Kwantlen University College enjoys one of our newest physics toys. 
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Science Fun for Your Family 
Phototropism 

 
Idea Source:  LABTEXT IN SCIENCE,  BOOK ONE (G. H. Cannon, V. L. Chapman,  

D. C. Gillespie, G. R. Gore and F. A. Gornall, Copp Clark Publishing, 1968) 
 

Living plants and animals respond to stimuli (external conditions). The following is a controlled 
experiment involving the response of seedlings to light. The response of plants to the stimulus of 
light is called phototropism. 
 

 
 

You Need   Three identical dishes, labelled A, B and C 
   Paper towels 
   Radish Seeds 
   water 
   Three boxes to cover the dishes as in the diagram. 
   Desk Lamp 
   Window 
 

What  to Do 
 

• Line the three dishes with crumpled paper towel and thoroughly moisten the towel with 
water.  

 

• Sprinkle a dozen radish seeds evenly over the damp towel in each of the dishes. 
 

• Label the containers A, B and C. 
 

• Dish A: Cover this dish with a box so that no light can enter the box. Air must be allowed to 
circulate into the box. Dish A is your control for this experiment. 
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• Dish B: Cover this dish with a similar box, but cut a hole about 3 cm long by 3 cm wide in 
one side of the box so that light can enter through this hole. Set this box near a window so 
that light from the window can enter the box and shine on dish B. 

 

• Dish C: Use a similar box, but cut the top open so that light can enter the box from directly 
above dish C. See the Figure.  

 

• Each day for several days, examine and compare the shoots in dishes A, B and C. Make 
sketches or take photographs of your observations. Measure the heights of the seedlings and 
make a note of their directions of growth and their colour. Also, add water to each dish each 
day if necessary to keep the seedlings moist. 

 
Think About It! 
 
1. What effect does light have on the direction of growth? 
2. Does an increase in the amount of light encourage or slow down the rate of growth? 
3. What condition is necessary for the production of green colour in plants? 
4. Find an example of phototropism in or around your home, and describe it. 
5. What was the purpose of the control (Dish A)?  
 
Project Idea 
 
Place a leafy houseplant in a window facing south. Observe the leaves of the plant closely 
throughout the day for evidence of phototropism. Does the plant seem to 'follow the sun'? What 
happens to the plant when the sun goes down? What happens to the plant during the night? What 
happens in the morning when the sun comes up? 
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Vitamin D 
by  David McKinnon PhD 

 
As the short days of winter begin to stretch, we look forward to summer days and the increasing 
sunlight.  
 

Actually, sunlight has mixed health benefits. Too much can cause burns, heatstroke, or even, 
in the long term, skin cancer, but it is also needed some for proper health, especially in avoiding 
rickets, a softening and bending of bones, due to improper uptake of calcium, because of lack of 
vitamin D. The other day I was looking at pictures of slum children in the UK in the late 1800's, 
and it was obvious that some of the children had crooked legs caused by rickets, contributing causes 
being the cloudy rainy climate, dark living conditions, smoke in the atmosphere, and long hours 
working in factories, even for the children. These were certainly not the 'Good Old Days' for some. 

 
Vitamin D is called the 'sunshine' vitamin, because it is formed by the action of sunlight on 

compounds in the body. These are certain chemical compounds of the type called steroids, which 
undergo conversion by sunlight into various types of vitamin D, which are needed for proper 
calcium metabolism. Without proper calcium uptake the bones get soft and bend, i.e. rickets. 
Actually rickets are only one symptom of improper utilization of calcium in the body. There are a 
host of other ailments. 

 
Even today, in northern latitudes, some people may not be getting enough exposure to 

sunlight to make enough vitamin D. However vitamin D is added to milk or is available as a dietary 
supplement.  

 
The chemical reaction making vitamin D2 from a steroid called ergosterol is shown below. 

The molecules are fairly big so I have circled the important parts. The process involves a shift of a 
hydrogen atom to a different part of a molecule, and a breakage of a chemical bond between two 
carbon   atoms.  A   similar   reaction   makes   vitamin   D3   from   another   steroid   that  is  called  
7-dehydrocholesterol.  
 

HO
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CH3H3C

H3C

H3C
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The actual chemical process involves reactions of a type described as pericyclic. In fact 
there are several types of pericyclic reactions, all involving the atoms taking a kind of ring 
arrangement as a necessary part of the reaction. 

 
Some reactions now known to be pericyclic have been known for quite a long time, but the 

exact process by which they went was a mystery for many years.  One type was called 'no-
mechanism' reactions, as no one could figure out why they worked! All chemical reactions proceed 
by shift of electrons between different atoms or molecules, or different parts of the same molecule, 
and often this is aided by the addition of acid or base to the mixture. Organic chemists have evolved 
a formalism, using small curly arrows to show the electron flow ⎯ called the mechanism-in the 
reactions.  However these pericyclic reactions just seemed to go without any acid or base catalysis. 

 
That all changed in the 1960's. A famous organic chemist, R.B. Woodward, working at 

Harvard University, was trying to do a reaction that on paper looked very simple, but in practice 
utterly failed to work. The story is that rather than throwing up his hands he went to talk to a 
theoretical chemist called R Hoffman, also at Harvard. Between them, using modern theories of the 
electron patterns and energies in molecules, they found why that particular reaction did not work,  
but more importantly, they devised a rationale for a whole lot more of those reactions that  did  
work, but had previously not been understood.  

 
This and other work led to Nobel prizes for Woodward and Hoffman, and for some 

theoretical chemists who  had devised the original theories. It also led to hundreds of new scientific 
papers as other chemists explored the ramifications of the theory.  

 
By the way, a little vitamin D is a good thing. A lot is not. Ironically, too much vitamin D, 

from excessive use of vitamin supplements, can lead to removal of calcium from bones and 
deposition in the heart, kidneys etc.  
 

So read the labels! 
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How Things Work at the BIG Little Science Centre 
 

'Money to Burn' 
 
In this demonstration, a five-dollar bill is immersed 
in a mysterious liquid in a jar. The jar is quickly 
sealed, lights are turned off, and the bill is 'set on fire' 
by a candle flame. It appears to be burning, but when 
the flame goes out the bill is still intact. "What 
gives?" 

The mysterious liquid is 50% water and 
50% methanol. The burning alcohol causes the flame 
the audience sees. The water keeps the paper bill 

cooler than its ignition temperature, so the bill does 
not burn. 
Two cautions:  
(1) Cover the jar of water/alcohol immediately to 
avoid having a fire caused by flame reaching the 
contents of the jar. (2) Keep the water/alcohol mix 
away from anyone who might be foolish enough to 
drink it. Methanol is very toxic and may cause 
blindness or death if consumed.  

 

The 'Antigravity Block' 
 

A large rectangular block is dropped from a height of 
about 5 cm onto a copper disk. The block seems to 
'glide' to a stop as if it was gravity-resistant. How can 
this happen? 

The block is actually a very strong rare earth 
magnet, containing neodymium and other metals.  

The copper disk is not magnetic in the usual 
sense. When the neodymium magnet is dropped, the 
copper disk 'sees' a changing magnetic field. A 
changing magnetic field induces an electric current in 
the copper disk. (Copper is an excellent conductor 
with lots of 'free electrons'.) 

The electric current induced in the copper in 
turn creates a magnetic field around its moving 

electrons. This induced magnetic field opposes the 
magnetic field around the falling neodymium magnet, 
slowing the fall of the magnet. The gravitational pull 
on the falling magnet is opposed by a repelling 
magnetic force.  

As soon as the magnet stops moving, the 
induced current ceases and the induced magnetic 
field no longer exists. But just try to slide the magnet 
across the copper disk!  Again the moving magnet 
causes a changing magnetic field, and again a current 
is induced in the copper disk, with a magnetic field 
that opposes the field of the neodymium magnet.  

This idea is used in magnetic damping (as 
used in some chemical balances). 

 

Writing with Light 
 
Phosphorescent paper is used to make a screen on the 
wall in the demonstration room. The paper 'glows in 
the dark' when first excited by a light source such as 
an ultraviolet lamp or a camera flash. The 
demonstrator uses a small blue LED light to 'write' on 
the phosphorescent screen. When he tries to use a red 
laser pointer, very little happens. Why does the blue 
light excite the paper and not the red light?  

As Albert Einstein and Max Planck 
pointed out, light comes in bundles of energy called 
photons. The energy carried by a photon depends on 
the wavelength (or the frequency) of the light. Blue 
photons have more energy than red photons, enough 
to excite the chemicals in the phosphorescent paper. 
In physics courses you learn that the energy of a 
photon of light is equal to a constant called Planck's 
constant (h) multiplied by the frequency, f. 

 
E = hf 

Frequency (f), wavelength (λ) and the speed 
of light (c) are related as follows: 

 
c = λf, 

therefore      

f =  
c
λ

. 

 
The energy of a photon can be expressed in terms of 
wavelength: 

E  = h
c
λ

. 

 
The longer the wavelength the less energy the photon 
has. Red light has a longer wavelength than blue 
light, so red light photons carry less energy than blue 
photons. 
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Everyday Chemistry 
Jim Hebden, PhD 

 

Hard Water: From Bathtub Rings to Stalagmites 
 
Hard water is not a fancy name for ice.  If you 
have tasted hard water you will recognize the 
slightly bitter taste that tells you something is 
dissolved in there.  To a chemist, water is hard 
if it contains significant amounts of dissolved 
calcium and/or magnesium ions.  On the other 
hand, water is soft if very few calcium and 
magnesium ions are present. When water passes 
through or over rocks containing minerals such 
as limestone (CaCO3), gypsum (CaSO4•2H2O), 
magnesite (MgCO3), or dolomite 
(CaMg(CO3)2) some of the minerals dissolve 
and allow calcium and magnesium ions to enter 
the water,  creating hardness.   

Soap is typically made from substances 
such as sodium stearate, which is produced 
when animal fats are neutralized (or rendered) 
with sodium hydroxide (or lye).  Soaps are 
usually soluble in water, but when soaps are 
used in hard water the dissolved calcium and 
magnesium ions combine with the stearate ions 
in the soap to produce calcium stearate and 
magnesium stearate, which appear as an 
insoluble grey sludge.  This grey sludge is 
lighter than water and therefore floats. Hence, if 
you use soap when taking a bath in hard water, a 
grey ring is left around the bathtub. Great 
grandma was well aware of this problem and 
used a simple solution: she added washing soda 
(sodium carbonate) to the water before washing 
clothes or taking a bath.  The carbonate ions in 
the washing soda combined with any calcium 
and magnesium present, giving the water a 
slightly milky appearance and eliminating the 
hardness from the water.  This milkiness is solid 
calcium carbonate (which is the chemical name 
for chalk) and/or solid magnesium carbonate 
(which is the fizzy chemical used in a type of 
candy called pop rocks).  Grandma knew a 
whole bunch of practical chemistry!  

If hard water is heated, two possible 
things can occur.  If the water does NOT contain 
hydrogen carbonate ions, HCO3

– , you simply 

get hot hard water.  But, if the water DOES 
contain hydrogen carbonate ions (which is quite 
common), a chemical reaction causes solid 
calcium carbonate or solid magnesium carbonate 
to form as a milkiness in the water, eliminating 
the calcium and magnesium ions from the water 
and leaving behind soft water.  If you live in an 
area where the water is hard, you will notice a 
buildup of hard white or grey solid material at 
the bottom of your kettle (kettle scale) and at 
the bottom of your hot water heater.  Kettle scale 
can be eliminated by various commercial 
treatments that dissolve the rock-like calcium 
carbonate around the heating coils. 

Hard water is also responsible for the 
beautiful rock formations found in some 
limestone caves: stalactites and stalagmites. 
Here is how they occur. Even solid rock contains 
tiny cracks that allow air and water to penetrate 
up to two miles below the surface. Carbon 
dioxide in the air and water therefore penetrate 
down from the surface until they meet limestone 
rock, made of calcium carbonate, and cause it to 
dissolve, forming a dilute solution of calcium 
ions and hydrogen carbonate ions.  Eventually, 
the limestone is eaten away to form a cave.  
Over time, the dilute solution of calcium ions 
and hydrogen carbonate ions drips from the roof 
of the cave and falls to the floor of the cave.  If 
there are air currents in the cave, some of the 
water and dissolved carbon dioxide in the falling 
droplet of solution evaporates.  As a result of the 
evaporation, a tiny speck of solid calcium 
carbonate (limestone) is re-formed.  If most of 
the evaporation occurs at the roof of the cave, 
downward hanging stalactites are formed, 
whereas if the evaporation occurs while the 
droplet is in flight to the floor of the cave, 
upward-growing stalagmites are formed.  If you 
have trouble remembering whether stalactites 
and stalagmites point up or down, remember 
this: “When the mites go up, the tights go 
down”.
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Action at the BIG Little Science Centre 

       
 

Left: Eric Wiebe (Retired Kam High Physics Teacher) prepares to demonstrate the magnetic rocket 
launcher.  Right: Mike Freeman of Capilano College puzzles over one of our many physics 
displays. 

 

 
Student demonstrator Dustin Anderson of WSS observes as one of many physics demonstrations is 
performed by Gordon Gore, Dave McKinnon and Eric Wiebe. Student demonstrators are a very 
important part of our demonstrations, so they must be properly trained and reliable young people. 
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Left: Barbara Frisken (Simon Fraser University) shows off her magnetic personality. 
Right: Rachel Moll (St. Thomas Aquinas High School) experiences the static generator. 

 

 
 

Even the big kids enjoy watching the carbon dioxide rocket, which Eric Wiebe is about to launch.  
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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. 

 
  _____  I wish to become a NEW MEMBER of the BIG Little Science Centre Society. 
 
  _____  I wish to RENEW MY MEMBERSHIP in the BIG Little Science Centre Society. 
 
 ______ I wish to make an ADDITIONAL DONATION of  $_______, for which I shall receive  
 an income tax receipt for my charitable contribution to the society. 
 
Name _______________________________________ Phone________________________ 
 
Address __________________________________________ 
 
 __________________________________________ 
 
 __________________________________________Postal Code __ __ __ __ __ __ 
 

E-mail Address <         > 
                            

Fax _____________________________   Date__________________________________ 
 
 
 

 
 

Visitor Count to May 6, 2004 is 4,038 since September 2003 
14,741 since February 2000 

Current Paid Member Count:  107 (as of May 5, 2004) 
 
 

Next BIG Little Science Centre Society Meeting 
Thursday May 13, 7:00 PM (CHANGED!) 
David Thompson Elementary School Library 

All members are welcome. 
 
 

 


