Light: What is White Light?
Outcomes: 
Students will be expected to
· Describe that knowledge of the properties of light has led to the development of optical devices that extend our ability to observe (106-1, 106-4)

· Demonstrate that white light can be separated into colours and use the term “dispersion” for this process (303-7, 104-6)
· Construct an optical device that performs a specific function (205-10)

Materials:

· Pan
· Ruler

· Water

· Modelling clay

· Mirror

· Flashlight

· Tape

· Paper

· Crayons
Preconceptions: 
Students may think that light is simply yellow or white. Exploration will help them to see that light is in fact composed of many colours.
Engage:


As a class consider the following paragraph:
(Mirrors reflect light. Lenses refract it. Some materials-or combination of materials- can do both. What do you think happens to a beam of light that is both reflected and refracted? 

Discuss how inventors and scientists take things apart to find out more about them. Ask students if they have taken something apart. For example:

· What did you use to take the object apart?

· What did you discover?

Ask students:

· Is it possible to take light apart? (Accept any answer that students can explain.)

· What would be needed to do this? (prism, mirror)
· What might be discovered by doing this?

(Record student’s responses on the chalkboard or bulletin board.

Explore:

Have students in groups of four with the following materials: pan, ruler, water, modelling clay, mirror, flashlight, tape, paper, and crayons.

As students prepare for this exploration, remind them to record their findings in their science Journal. Make sure the pan of water is level and still. Students should plave the mirror in the pan at about a 25 degree angle. 

Ask: What colour is sunlight? (Students may say: white, yellow, orange, no colour).


Encourage students to hold the flashlight low and at several different angles to see the band of colours. Drawings might show most or all of the following colours in a band: red, orange, yellow, green, and blue, indigo, violet.
Explain:


Students will find that the water refracts (disperses) the white light of the flashlight. The spectrum projected onto the wall may show all or some of the following colors: red, orange, yellow, green, and blue, indigo, violet. 



Have the students interpret the results ( The light is made up of a back of rainbow-like colours. As well encourage students to use the correct vocabulary to descrige the similarities. (Both prisms have triangular ends.)


Vocabulary:

-Prism: a block of glass or plastic that separates white light into the colours of the visible spectrum.
-Visible spectrum: the bands of coloured light that appear when white light is passed through a prism.
-Electromagnetic spectrum: all bands of light and light –like energy.

-Visible light: any part of the electromagnetic spectrum that the human eye can see. 
-Dispersion: the splitting of light into its different wavelengths or colours, as when light goes through a prism. 
-Laser: (light amplification by stimulated emission of radiation) a device that produces a very powerful, straight, narrow beam of light of only one colour.
For Curiosity: The word Spectrum was coined by the English scientist Sir Isaac Newton (1642-1727). Newton called it a spectrum after the word spectre, a ghostly apparition.
For Struggling Students: To be sure students understand that white light is made up of many colours, have them recall what a rainbow looks like. Explain that sunlight bends and reflects off raindrops in the air, which act like tiny prisms. This is what enables us to see the seven colours of the rainbow. Encourage students to draw the rainbow and level all the colours of the spectrum. 


To help them understand why white light disperses into different colours, you can expand on the refraction analogy: If a group of students of ranging sizes (wavelengths of light) ran into the water at tan angle, the smaller students would slow down more that the larger ones, and would change direction (refract) more. 
Exploration Connection:(scanned copy of PanCanadian “Light up your life” Student Book)
The Electromagnetic spectrum – have students read page 29 and study the diagram. Ask:

Can you list the colours of the spectrum in order of least to greatest energy? (red, orange, yellow, green, blue, indigo, and violet)


The energy in the electromagnetic spectrum is used in different ways. Some waves are used to transmit radio and TV signals; microwaves heat and cook foods. Students may have heard of ultraviolet light because it can cause sunburn or skin cancer. 


Humans can’t see other forms of energy in the electromagnetic spectrum because the wavelengths are either too short or too long. A human eye is not sensitive to these types of wavelengths. The sun is brightest at visible wavelengths. So the eye has evolved to be most sensitive to these wavelengths. There would be no evolutionary advantage to having an eye sensitive to far UV light, for example, because the landscape would be black.

Invite students to write a report telling what they learned about animal vision. This is a good time to distribute the “Diamond on fire” worksheet. (Answers:  1. The middle diagram shows the top view, and the bottom diagram shows the bottom view. 2. The more facets that are cut, the greater the number of angles at which light will be exiting the diamond, making it more brilliant.)
Extend: 


Laser Light: Many students use compact discs (aka CDs) for their musical entertainment. Ask students how they think CDs make music. (The CD player uses a beam of laser light to play the music on the disc).

If students look at the surface of a CD under a magnifying lens, they’ll see that it’s very rough and bumpy. When the laser light hits the CD, it reflects off this rough surface and produces a pattern of light pulses that create electric signals. The CD player then turns these electric signals into sound. 

Laser light is made by sending large amounts of energy through certain materials, such as a ruby crystal or neon gas. Unlike the colours of visible light that you see with a prism, all the energy of a laser is concentrated in one colour of light. 

Ask: Do you remember how the brightness of light appeared to change as you walked away from your flashlight? Tell students that laser rays don’t spread out like the rays of the visible spectrum. Laser rays remain focused in a very narrow beam. That means that their energy stays focused, too. These properties make that laser a useful tool for industry and technology. Ask: 

How is producing a laser light similar to producing a spectrum with a prism? How is it different?

Ask students to research different used of lasers. They could present their findings orally, visually, or in a written report.

Apply:


Soap Bubbles: Now is a good time to distribute “Make Soap Bubble Rainbows” Activity sheet. Students can complete this activity in groups of four. The colour of the light depends on the thickness of the bubble. The sugar makes a thicker solution. (Answers: 2. Students should see a “rainbow” on the bubbles’ surface. This is created because light rays reflect form both the inside and outside of the bubble. When the light rays meet, they “interfere” with each other to create colours. 5. Students will see the colours change as the soap solution sinks to the bottom of the shape.)
Additional Teacher Info:

( White light may look like one colour, but it is actually made up of different colours. Sir Isaac Newton made this discovery when he passed sunlight through a prism and observed an array of colours. Anyone who has looked at a rainbow has seen the same array of colours form as sunlight passes through raindrops.


Visible light contains waves of different colours of light. The waves vary in length. Violet as the shortest wavelength and red the longest. Between violet and red lie all the other colours of the visible spectrum.  When all these colours are mixed together, they appear white. As they pass through a prism, however, individual colours can be seen. The forms of energy that humans cannot see include: ultraviolet rays; X-Rays; gamma rays, a result of a nuclear reactions; infrared rays, produced by heat; microwaves; and radio waves. 

Laser light may be in either the visible or invisible part of the electromagnetic spectrum. Laser light is different from other kinds of light because from other kings of light because it travels in only one direction and has only one wavelength. Because laser light travels in a narrow beam, it is an important tool for many types of surgery.
Name:__________________________
Date:______________________________

Diamond Fire

Did you know that the flashes of colour you sometimes see then you look at a diamond ring are called fire?

Diamonds have greater fire, or brilliance, than other gems because of the way light bends when it passes through the. Light bends a lot more when it passes through a diamond than when it passes through a piece of glass or water. That means there is more space between the separated rays of light that reflect back to your eyes, which makes them easier to see. 
1. To get the most fire out of a diamond, the gem cutter cuts the stone in a certain way. The top, bottom, and side views of a finished jewel are shown here. Label the top and bottom views.

2. Why do you think a gem cutter cuts so many facets, or flat surfaces?

______________________________
______________________________

____________________________________________________________

________________________________________________________
________________________________________________________
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Name: _______________________________
Date: _______________________________

Make Soap-Bubble Rainbows

This experiment will help you to learn more about the colour of light by making rainbow soap bubbles.

1. Pour the water and soap into a bucket and stir the water quickly until it bubbles.
2. Look at the bubbles. Describe what you see.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
3. Mix the sugar into the water.
You will need:

· Dishwashing detergent

· Water

· Bucket

· Several lengths of thin, flexible wire
· 2-3 tablespoons sugar

4. Now take lengths of wire and bend them into different shapes. They can be two or three-dimensional shapes.

5. Gently bend the shapes at the top and dip them into the soap solution. Pull them out slowly and examine the colours. Describe what happens to the colours as the as the soap solution sinks to the bottom of the shape. 

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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Exploration: S e
Separate white light.
@ Place the pan on O Keep moving the flashlight up and down
your desk or the floor until an unusual band of light appears on the
about 60 cm from the wall. Tape a piece of white paper to the wall
wall. Fill the pan 3/4 full where the light is.
of water. © Hold the flashlight so that the image
@ Put a small piece of shines on the paper. Then use crayons to copy
modelling clay on the the image onto the paper.
bottom edge of the
mirror. Then place the Interpret your results.

mirror in the pan. e What does your “water-and-mirror” prism

Lean it aga}nst one of show about the light that passed through it?
the short sides so that

the shiny side of the mirror is facing up
and towards the wall.

Communicate your results.

J e Report to the class how your drawing of the
© Have a partner hold the flashlight above prism’s image is like the photograph of the
the pan. Shine the flashlight at an angle into glass prism above.

the water so that it reflects off the mirror and
onto the wall.
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Exploration Connection:
The electromagnetic spectrum

The band of light you saw on your wall is a
visible spectrum. The visible spectrum is part
of a much larger band of energy called the
electromagnetic spectrum. Which forms of
energy in the diagram have you heard of before?
How are they used?

Can you see radio waves or microwaves?
Your sense organs do not respond to these parts
of the electromagnetic spectrum. The part of the
spectrum you can see is called visible light.

Look around the classroom at all the colours
in clothes, books, plants, and posters. Every
colour you see is made up of a combination of
the colours in the visible-light spectrum.

Some animals can sense a different part of

the electromagnetic spectrum. To find out
more, check in library books, CD-ROMs, and
the Internet.

=

What colours make up
the light from
your flashlight?
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