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The most popular attraction at the BIG Little Science Centre is the hair-raising 
Van de Graaff generator. Sarah Robb, in Steve Bloom’s class at Pacific Way 
Elementary, illustrates how static electricity affects the strands of her hair. 
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Science Fun for Your Family 
 

Make Your Own Rainbow 
 

You Need: 1 garden hose,1 adjustable nozzle for hose, a sunny day 
 

What to Do: Stand with the sun behind you. Aim a garden hose away from you, and adjust the 
nozzle to give a fine spray. Do you see a rainbow? 
 

Think About It! 
 
1.  In the primary rainbow, what colour is at the top of the bow? What colour is at the bottom of 

the bow? Some people find it convenient to remember the colours of the rainbow by making 
a name of the first letters of each of the colours. What are the colours represented by  

ROY G. BIV? 
2.  What weather conditions exist when you can see a rainbow? 
 

In nature, you may see a secondary rainbow, in which the colours are reversed due to double 
reflection inside the raindrops.  
 
Challenge! See if you can produce the colours of a rainbow using a discarded “CD” and a 
source of white light, such as a flashlight or a slide projector. 
 

What Causes a Rainbow? 
 

 

 

 
 

 
What’s Happening at the BIG Little Science Centre? 

When the sun’s ‘white’ light 
enters a drop of water, several 
things happen to the light. It is 
refracted as it enters the water 
drop, and its various colours 
(wavelengths) are dispersed 
into all the colours of the 
rainbow. The dispersed light is 
also reflected from the back of 
the droplet, and returns in your 
direction. While leaving the 
droplet, the light is refracted 
and dispersed once more. 
When you see a rainbow, you 
see the dispersive effects of 
millions of droplets of water, 
not just one or two! In a 
primary rainbow (left), you 
see red at the top of the bow, 
with orange, yellow, green, 
blue, indigo and violet below. 
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Ryan Hexemer of Dallas Elementary School tries to pull apart a very strong electromagnet. 
Even though he has a very magnetic personality, Ryan could not overcome this force. 

 

              
 

(Left)   Caleb Grusing of Barriere Elementary discovers that pumice floats on water. 
(Right)   Farran Lyons, also of Barriere Elementary, tries out the bicycle wheel gyroscope. 

How Things Work at the Science Centre 
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The Magic Water Tap 
 

   
 
  

Hoop vs Cy

       
               Kody Hobbs  
 
Which will win the race to the botto
 
A hoop of mass M and radius R is in
cylinder of the same mass M and the sa
 
 The sold cylinder wins every t
but the important variable here is a pr
will accelerate a smaller mass more th
with a smaller moment of inertia mor
shown that the moment of inertia of th
of a hoop of equal mass and radius (M
than that of the hoop.  
 In a physics text by Jeff Sanny
1996), pages 172 –173, it is shown tha

 

At first glance, the Magic Water Tap leaves many observers 
wondering, “What is going on here?”  Water flows from the 
tap, but there is no apparent source of water to supply the tap. 
The tap appears to be suspended in midair. 
 In fact, the water you see coming out of the tap has 
been pumped up a clear plastic tube to the mouth of the tap, 
and when it reaches the top of the tube it flows down the 
outside of the clear plastic tube.  

To add interest, some fluorescent green dye has been 
added to the water, and a ‘black light’ adds to the eeriness of 
the experience of the water coming from the Magic Tap. 
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of the hill: the hollow hoop or the solid cylinder? 

ace from the top of a hill to the bottom, with a solid 
 radius R. Which will win? 

. The full explanation is too complex for a newsletter, 
ty called moment of inertia (I). Just as a given force 
a larger mass, a given force will accelerate an object 
an an object with a large moment of inertia. It can be 
lid cylinder ( 1

2 MR2) is one-half the moment of inertia 
. The solid cylinder’s acceleration is therefore greater 

 

 William Moebs, University Physics (Wm C Brown, 
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For a solid cylinder, acceleration a = 
2
3 ⋅[g⋅sinθ], where θ is the angle of the slope of the incline, 

and g is the acceleration of gravity, and for the hollow hoop, acceleration a = 1
2 ⋅[g⋅ sinθ].  The 

solid cylinder wins every time! 

 

Cheetahs! 
 

According to an article in the April 18 Vancouver Sun, cheetahs can reach a top speed of  120 km/h! 
The speed limit on the Coquihalla Highway is a mere 110 km/h. In addition, the cheetah’s initial 
acceleration can be 32 kilometres per hour per second!  This means that after 1 second, it would be 
travelling 32 km/h and would be ‘speeding’ in a school zone, after 2 seconds it would be travelling 64 
km/h and would be ‘speeding’ on a city street. After 3 seconds it would be travelling 96 km/h, and would 
be ‘speeding’ in many highway speed zones. That’s one fast cat! 

 
Colour Commentary 
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by David McKinnon  Ph. D. 
 
The ancient Britons, as encountered by the Romans, painted themselves blue with a dye from the woad 
plant (Isatis tinctoria). Several centuries later, some of the ancient inhabitants of Scotland were noted also 
as "painted people," i.e. the Picts,  so they had access to it as well. In the Hollywood movie "Braveheart", 
the director showed 1300's Scots in battle as blue-painted, although this may reflect the director's artistic 
license, rather than historical fact. 
 

This blue dye is called indigo, and until the late 1800's, most was obtained from the indigo plant, 
native to the tropics. Actually, the indigo is present in the plant as the closely related compound 
indigotin. Although about a dozen plants are natural sources of indigo, the vast majority nowadays is 
made synthetically. 
 

So, what has this go to do with us? Well, you can see how much is needed worldwide, as indigo 
is the dyestuff used for denim, as in blue jeans. 
  

Indigo is classified as a vat dye, which means it is applied in vats, but there is more to it than that, 
as there is some cunning chemistry involved. Actually indigo is insoluble in water, which makes it fast 
dye (one that is stable to washing, etc) except that most dyes need to be able to dissolve in water to apply 
them to a fabric in the first place! 
 

The chemistry can be seen from the structures below.       
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indigo indigotin  
 

Indigo (deep blue) and indigotin (almost colourless) are easily interconverted. Reduction 
(addition of hydrogen) to indigo converts it to indigotin, and conversely, oxidation (removal of 
hydrogen) from indigotin converts it to indigo. The two OH (hydroxy groups) on indigotin make it 
soluble in alkaline solution.  
 

With synthetic indigo, the dyer adds it to an alkaline solution, and then adds a reducing agent to 
convert it to soluble indigotin, which is easily absorbed onto the fabric. Exposure of the fabric to air 
(oxidation) regenerates the indigo. In applications using natural indigo sources, the dyer would take 
indigo plants, grind them up in water, and then add lime or ashes, and some starch. The starch would start 
fermenting, which involves reduction, and keeps the indigotin (as it naturally occurs in the plant) from 
premature oxidation to indigo. The dyer would then soak his fabric in the brew, bring it out and hang it up 
in the air, whereupon it would turn blue. Magic…or, so it seemed! 
 

Getting back to these ancient Romans, ‘Tyrian Purple’, or ‘Purple of the Ancients' as used by 
Roman nobility to dye the edges of their togas, has a reddish tinge. It has the indigo structure, except that 
there are two bromine atoms present. This dye was obtained from a Murex species of shellfish. As 
thousands of shellfish were needed to dye one toga, it was very expensive.  
 

So, all that separates the modern ubiquitous clothing from ancient patrician wear is a couple of 
bromine atoms!  
 

The Seasons 
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Why are there seasons? Why is it so cold in 
January, when Earth is actually closest to the 
sun? Why are there fewer hours of daylight 
in winter, and more hours of daylight in 
summer? The answers to these questions 
involve both the rotation of Earth on its axis, 
and the revolution of Earth around the sun. 

 

Why Are Days ‘Longer’ 
in Summer? 

 
Figure 1 

 
Imagine a line drawn from the centre of 
Earth to the centre of the sun. See Figure 1. 
Earth’s axis is tilted at an angle of 66½o to 
this imaginary line to the sun. The axis 
maintains a constant direction in space, 
facing the North Star. The planet spins just 
like a toy top or a gyroscope, always 
pointing toward the North Star. In summer, 
our part of the world tilts toward the sun, as 
in Figure 1. 

 
Figure 2 

 
 Imagine it is the first day of summer, 
June 21. Imagine Earth with its axis tilted 
66½o from an imaginary line to the sun. 
Again, let the happy face represent you. 
Figure 2 illustrates that, as Earth makes its 
daily  rotation,  you  will be in darkness for a  
shorter time than you will be in daylight. On 
June 21, you experience the most hours of 
daylight for the whole year, if you live in the 

northern hemisphere. (In the southern 
hemisphere, you experience the fewest hours 
of daylight on June 21. It is winter there!) 
 

 
Figure 3 

 
 On June 21, someone who lives on 
or above the Arctic Circle (66½o north 
latitude) experiences 24 hours of daylight. 
Anyone who lives on or below the 
Antarctic Circle (66½o south latitude) 
experiences 24 hours of darkness. Anyone 
who lives on the equator experiences 12 
hours of daylight and 12 hours of darkness. 
 
 June 21 is the first day of summer. It 
is called the summer solstice. On the first 
day of summer, the sun’s rays fall most 
directly on the Tropic of Cancer, which is 
23½o north of the equator. 
 

 
Figure 4 

Why Is It Warmer 
in Summer? 

 
On June 21, Earth is actually slightly further 
from the sun than it is in winter. Why is it 
warmer in summer, if the planet is further 

 
 



 8

away from the sun? There are two reasons 
for this: 
 
(1) In summer, in our hemisphere, the sun’s 

rays strike our part of the world most 
directly. They actually strike the Tropic 
of Cancer at 90o on June 21.  

 
(2) In summer, we experience more hours of 

sunlight, so the surface of Earth in our 
hemisphere has more time to warm up. 

 
The effects of (1) more direct sunlight 

and (2) more hours of sunlight prevail for 
the months of June, July and August.  
 

 
 

Figure 5 
 

Why Are Days 
‘Shorter’ in Winter? 

 
Six months after the first day of summer, 
Earth has revolved halfway around the sun. 
Its axis still points toward the North Star, 
but now it tilts away from the sun in our 
hemisphere. See Figure 5. Figure 6 
illustrates that you (the happy face!) will be 
in daylight for fewer hours than you will be 
in darkness. If you lived on or above the 
Arctic Circle you would experience 24 
hours of darkness on December 21. (In the 
southern hemisphere, of course, they are 
now experiencing summer!) December 21 is 
the day with the fewest hours of sunlight. It 
is called the winter solstice. 
 

 
 

Figure 6 
 

Why Is It Colder 
in Winter? 

 
Earth is actually slightly closer to the sun in 
our winter, but there are two reasons why it 
is colder anyway: 
 
(1)  Sunlight strikes the northern 

hemisphere at a more glancing angle 
in winter, so it has less heating 
effect. 

 (2)  There are fewer hours of daylight, 
which in turn means Earth is not 
warmed as much by the sun in winter 
in our hemisphere. 

 
What Happens 

in Spring and in Fall? 
 
March 21 is the first day of spring in our 
hemisphere (the first day of fall in the 
southern hemisphere). The sun’s rays fall 
vertically on the equator. Day and night are 
of equal length everywhere on the planet, 
because Earth’s axis points neither toward 
nor away from the sun.  

September 21 is the first day of fall 
in our hemisphere (spring in the southern 
hemisphere). Again, day and night are of 
equal length everywhere on the planet, since 
the axis once more points neither toward nor 
away from the sun. 
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 (3)  Earth revolves around the sun once a 
year (365¼ days). For half the year, its 
axis points away from the sun in a 
given hemisphere, and for the other half 
of the year, its axis points toward the 
sun in that same hemisphere. 

 

 
Think About It! 

 
1.  Earth has a circumference of about 

40,000 kilometres. If you stand on the 
surface of Earth at the equator during one 
full rotation of the planet, which takes 24 
hours, how fast have you been moving all 
this time? Compare your speed with the 
speed of sound, which is about 1200 
km/h.  

Figure 7 
 

Why Do We Have Seasons? 2.  If you lived north of the Arctic Circle in 
summer, how would sunrise and sunset 
be different from where you live now? 

 
There are three main reasons for the seasons 
we experience on Earth: 3.  If you lived north of the Arctic Circle in 

winter, how would sunrise and sunset be 
different from where you live now?  

 

(1)  Earth’s axis is tilted at an angle of 66½o 
to the plane of its orbit around the sun. 

   
  
  

(2)  Earth’s axis does not change direction 
in space. It points to the North Star. 
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Next BIG Little Science Centre Society Meeting 
 

Wednesday May 7, 2003 
 

7:00 PM 
 

David Thompson Elementary School 
 

 
 

Current Society Membership Count: 80 
 

Current Visitor Count: Since September 2002:  4100+ 
 

Since Opening in February 2000: 9100+ 
 
 
 

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

E-mail Address <                             > 
 

Fax _____________________________ 
 

 
 

 


