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For Cameron 
to try at home
and to take to school
[image: image2.png]



How can you turn a full glass upside down and not spill the water?

Turn a glass of water upside down and the water always falls out. That’s because gravity pulls the water towards the earth.  
Is there a way to turn the glass upside down without the water spilling out? 

What You Will Need 

· Large Bowl of water

· Small clear glass
What to Do 

1
Make sure you’re doing this where a spill

 won’t cause a problem – there is a reasonable

chance that water will hit the ground during
 this experiment.

2
Submerge the glass in the bowl, right way up so that it completely fills with water.

3
Keeping it fully submerged, turn the glass upside down.

4
Slowly lift the glass, but don’t lift the open end of the glass above the surface of the water.

5
Now, carefully, see what happens!
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Can you weigh air?
Did you think that the air has weight? 
The air in an empty bath tub weighs about 2 poundS...about the same as the weight of 2 pints of milk!   
You can show that air has a mass in a simple experiment.
What You Will Need 

1. 2 balloons

2. A wooden ruler
3. A length of string

4. A thumb tack
What to Do 

1
Tie a balloon to each end of the ruler with string
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2
Tie a length of string around the ruler near the middle, and adjust the position until the ruler is horizontal. The string is now at the 
centre, and you have made a “beam balance”.

The fact that it is horizontal means that each balloon has the

 same weight.

3
Pin the other end of the string to a surface like under 

a kitchen cupboard.

4
Carefully untie one balloon and blow it up.

5
Retie this balloon to the ruler, where it was before.

6
Now observe whether your “beam balance” is horizontal.

7
The extra weight in the filled balloon is due to the air in this balloon.

Some experiments with Light

Go to the Web at http://www.sciencemadesimple.com/sky_blue.html 

to find more experiments. 

Light is a mixture of colours
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Light is a kind of energy that can travel through space. 
Light from the sun or a light bulb looks white, but it is really a mixture
 of many colours. The colours in white light are red, orange, yellow,
 green, blue and violet. You can see these colours when you look at a 
rainbow in the sky. 

In the Physics lab. we show the colours of “white” light using two methods:
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 Method number 1
 Passing light through a glass “prism” to separate out the colours.
Method number 2
Passing light through a film with thousands of lines scratched on it.  The Warpscope I have enclosed uses this method.
Method number 1 
Using water to split light into colours
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What you need:

A small mirror, a piece of white paper or cardboard, water 

A large shallow bowl, pan, or plastic shoebox 

A window with direct sunlight coming in, or a sunny day outdoor 

What to do:

1
Fill the bowl or pan about 2/3 full of water. Place it 
on a table or the floor, directly in the sunlight.
 (Note: the direct sunlight is important for this experiment to work right.) 

2
Hold the mirror under water, facing towards the sun. 
3
Hold the paper above and in front of the mirror. 
4
Adjust the positions of the paper and mirror until the reflected light shines 
on the paper. 
5
Observe the coloured spectrum. 

Method number 2
Using your Warpscope to split light into colours
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The "Warpscope" I sent is a small “diffraction spectrometer”. 
Like a prism this also breaks the light up into its different colours.  
It works by passing the light through hundreds of closely spaced slits, and light of different colours is deflected by different amounts.

Using your Warpscope, look at a light bulb, and you will see all the colours of the rainbow. This is because the atoms in the hot filament are being shaken by different amounts, causing them to emit different colours, and since all the colours are emitted the light you see is white.
If you look at a yellow (sodium) street light, you will see only a single yellow colour.  This is because the light emitted from a sodium atom has only one frequency of vibration…yellow.  
If you look at a fluorescent light you will see a large number of different colours, but not all colours.  
The colours that are emitted from different material tell us a lot about the behaviour of the atoms of which they are made.
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Cameron, you might need to ask you mum to help you assemble the Warpscope, and to insert the clear plastic grating in the correct place.
Why the sky is Blue 

[image: image10.wmf]The sky is filled with air. Air is a mixture of tiny gas molecules and small bits of solid stuff, like dust. As sunlight goes through the air, it bumps into the molecules and dust.  When light hits a gas molecule, it may bounce off in a different direction. 
Some colors of light, like red and orange, pass straight through the air. But most of the blue light bounces off in all directions. In this way, the blue light gets scattered all around the sky. 

When you look up, some of this blue light reaches your eyes from all over the sky. Since you see blue light from everywhere overhead, the sky looks blue. 

Why the sunset is red.

At sunset, the light from the Sun has passes through a lot of air before it reaches you.  Thus a lot of the BLUE light has been removed as you read above.  This means that the light reaching you is more red than usual.
You can do a simple experiment to show why the sunset is red AND why the sky is blue.

What you need:

· a clear, straight-sided drinking glass, or clear plastic or glass jar 

· water, milk, torch 

· a darkened room 

What to do:

1
Fill the glass or jar about 2/3 full of water (about 250 ml) 

2
Add ½ a teaspoon of milk and stir. 

3
Take the glass and flashlight into a darkened room. 

4
Hold the flashlight above the surface of the water and observe the water in the glass from the side. 
It should have a slight bluish tint. This is because the particles of milk in the water scatter the blue light, just as the particles in the atmosphere do. When the light shines in the top of the glass, the water looks blue because you see blue light scattered to the side.  (see “Why the sky is blue , above).


5    
Now, hold the flashlight to the side of the glass and look through the water, directly at the light. The water should have a slightly reddish tint. Put the flashlight under the glass and look down into the water from the top. It should have a deeper reddish tint. The small particles of milk suspended in the water scattered the light from the flashlight, just like the dust particles and molecules in the air scatter sunlight. 

When you look through the water directly at the light, it appears red because some of the blue light was removed by scattering.
Mixing colours

You need:

· a pencil, scissors, white cardboard or heavy white paper 

· crayons or markers, a ruler 

· a small bowl or a large cup (3 - 4 inch diameter rim) 

· a paper cup 
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What to do:

1
Use the bowl to trace a circle onto a piece of white cardboard and cut it out. With the ruler, divide it into six approximately equal sections. 

2
Colour the six sections with the colours of the spectrum as shown. 
Try to colour as smoothly and evenly as possible. 

3
Poke a hole through the middle of the circle and push the pencil part of the way through. 

4
Poke a hole in the bottom of the paper cup, a little bit larger than the diameter of the pencil. Turn the cup upside down on a piece of paper, and put the pencil through so the point rests on 
the paper on a table. Adjust the colour wheel's position on the pencil so that it is about 1/2 inch above the cup. 

5
Spin the pencil quickly and observe the colour wheel. Adjust as necessary so that the pencil and 
wheel spin easily.         

What happened: 

The colours on the wheel are the main colours in white light. When the wheel spins fast enough, the colours all appear to blend together and the wheel looks white. Try experimenting with different colour combinations.
Here are some WEB sites that might be fun

http://pbskids.org/zoom/activities/sci/airlift.html
http://pbskids.org/zoom/activities/sci/hotairballoon.html
http://pbskids.org/zoom/activities/sci/ballooncar.html
http://pbskids.org/zoom/activities/sci/funnellift.html
http://pbskids.org/zoom/activities/sci/periscope.html
http://pbskids.org/zoom/activities/sci/glassxylophone.html
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colors from a light bulb





colors from a fluorescent light





color from sodium light
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