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Lesson Element
Colour
Instructions and answers for teachers
These instructions cover the learner activity section which can be found on page 8. This Lesson Element supports OCR GCSE (9–1) Gateway Science Physics A and the Twenty First Century Science Physics B qualifications.
When distributing the activity section to the learners either as a printed copy or as a Word file you will need to remove the teacher instructions section.
Mapping to specification level (Learning outcomes)

GCSE (9–1) Gateway Science Physics A/Combined Science A

P5.3e explain how colour is related to differential absorption, transmission and reflection

GCSE (9–1) Twenty First Century Science Physics B/Combined Science B

P1.4.5 explain how colour is related to differential absorption, transmission, and scattering

Introduction

These activities are designed to be used to demonstrate the behaviour of light, colour and how coloured filters work. Although light appears white, it is made up of a spectrum of colours of different wavelengths. When discussing light what we are actually referring to is a type of electromagnetic wave that stimulates the retina of our eyes, visible light. We can separate visible white light into its various wavelengths using a prism, showing the spectrum of colours; this is known as dispersion. 

We see colour not because things are coloured, but because different objects absorb different wavelengths of visible light and reflect others to our retina. This is known as differentiation absorption. 
Learners should have a basic understand from Key Stage 3 that the primary colours of light are red, green and blue. Some may have a qualitative understanding of the properties of light. Learners often mistake that white is a colour rather than a collection of all the visible wavelengths. ‘Coloured light’ is a result of white light dispersing and scattering. Another consistent misconception is that when white light passes through a coloured filter, colour is ‘added’ to the light. 
When teaching, learners should be made aware that coloured filters allow only particular wavelengths of visible light to pass through them by absorbing all the rest. For example if a white light is shone through a yellow filter it is only allowing red and green waves to pass through and absorbing all other wavelengths. 
What is white light?

Task 1: Dispersing light

This demonstration should show that white light can be dispersed into different coloured light. 

Apparatus:

· Ray box with a single slit or torch

· 2 prisms

· Plain white paper
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Method:

Demonstrate in a darkened room, using a ray box with a slit, a prism and a piece of plain paper that it is possible to create spectrum of colours. Ask learners to try to explain how the prism allows this to happen. The Learner Task Sheet can be used by learners to record this.
More able learners should be able to offer an explanation about the way light behaves through the prism using terms such as wavelength and refraction. They may also then be asked to suggest how to again create white light from the spectrum produced. 

Suggested answers Task 1:
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Task 2: Colour

This group practical activity, along with the Learner Task Sheet, can be used to consider how filters work and an application. Prior to the activity, ask learners to consider and discuss what is meant by the word ‘filter’. Guide answers to the definition that it is something that restricts what comes or passes through. As an example you could explain that a red filter for example, will filter light allowing only red wavelengths to pass through. Other wavelengths will be absorbed, thus displaying red light. 
Apparatus per group:

· Small square piece of red, green and blue acetate (refer to these as colour filters) 
· 1 x torch
· 1 x A4 white card
Method:

1. The table on the Learner Task Sheet (Task 2) should be completed with predictions about what colour they will see on the screen through the filters.

2. Learners fold the A4 card in half so that it can stand on the desk as a screen.

3. They should shine the torch onto the screen, then place the filters between the light and the screen and record the results.

Following on from this learners should try and think of examples where filters might be used – examples could include stage lighting and filters on cameras. The next part of this activity could either be used as a practical and research task, or just a research task.

Learners will need to be provided with cyan and red 3D glasses, which can be made in the [image: image5.jpg]


classroom with cyan and red acetate or bought. 
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The following YouTube clip is a nice introduction to this activity but others are available to suit your class:


" 
https://www.youtube.com/watch?v=e00N024D7Lg


Learners are then to research how 3D images can be created to work with these filters and how our brain processes the information. The technology for 3D imaging has moved on but it is an example of how filters can be used to create 3D images.
The supporting information below will help to direct you to sites which can be used to research how these filters work.
Suggested answers to Task: 

	Filter Colour
	Prediction
	Result

	1 filter
	Red
	
	Red

	
	Blue
	
	Blue

	
	Green
	
	Green

	2 filters
	Red + Blue
	
	Magenta

	
	Red + Green
	
	Green

	
	Blue + Green
	
	Cyan

	3 filters
	Red + Blue + Green
	
	Black


Supporting information
When discussing light what we are actually referring to is a type of electromagnetic wave that stimulates the retina of our eyes, visible light. Visible light is a small spectrum from the vast range of frequencies and wavelengths of electromagnetic radiation. This visible light region consists of a spectrum of wavelengths, each one illustrating a different colour. Isaac Newton demonstrated that we can separate visible white light into its various wavelengths using a prism, showing the spectrum of colours. 
These sites may help to find other experiments or animations to help to teach this topic:

www.thephysicsclassroom.com
www.nationalstemcentre.org.uk 

http://support.faulkes-telescope.com/multimedia/filters/
http://phet.colorado.edu/en/simulation/color-vision
To find out more information about how 3D glasses work:

http://en.wikipedia.org/wiki/Anaglyph_3D
http://www.physics.org/article-questions.asp?id=56
http://www.ehow.com/how-does_5642161_red-blue-3d-glasses-work.html
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Task 1: Dispersing light
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Task 2

	Filter Colour
	Prediction
	Result

	1 filter
	Red
	
	

	
	Blue
	
	

	
	Green
	
	

	2 filters
	Red + Blue
	
	

	
	Red + Green
	
	

	
	Blue + Green
	
	

	3 filters
	Red + Blue + Green
	
	


[image: image11.jpg]GCSE (9-1)

GATEWAY SCIENCE PHYSICS A AND

TWENTY FIRST CENTURY SCIENCE PHYSICS B
Learner Activity





White light source





Narrow slit





Prism





White light source





Narrow slit





Prism





Red


Orange


Yellow


Green


Blue





White





Draw a diagram of the light entering and leaving a prism and label the colours that you can see:
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Dispersion of white light





Draw a diagram of the apparatus to show how you can create white light again from your spectrum: 


�





What is white light?





c) What happens to the white light as it passes through the prism?


Learners should use ideas about refraction and wavelengths, to explain why the colours are dispersed. Each colour is characteristic of a distinct wave frequency and different frequencies of light waves will refract varying amounts when passing through a prism.
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a) Draw a diagram of the light entering and leaving a prism and label the colours that you can see:








b) Draw a diagram of the apparatus to show how you can create white light again from your spectrum: 











c) What happens to the white light as it passes through the prism?











How do 3D glasses work? How are 3D films created?
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