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In this experiment, you will investigate which parts of the complete spectrum pass through various coloured filters. You will then learn about the CMYK system of colour reproduction which is used in inkjet printers and big coloured printing presses.
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You have learned that when light refracts, it also disperses into the colours of the spectrum. This is because each colour refracts through a slightly different angle. Dispersion is not noticeable until large amounts of refraction occur. The diagram below shows how to cause dispersion with a Light Box and a triangular prism.


1. Arrange the equipment provided as in the diagram. 


2. One person should hold the red filter so the light from the box passes through it before passing through the prism.


3. The other person should look towards the light coming from the prism from just above desk level. This gives a better idea of which parts of the spectrum have passed through the filter.


When deciding on which parts of the spectrum pass through a filter and which parts are absorbed, concentrate only on the primary colours red, green and blue.


4. Which primary colour or colours pass through the filter?

____________________


5. Which primary colour or colours are absorbed by the filter?
____________________


6. Repeat the procedure for the other filters in the table. Complete the table.

	Filter
	Primary colour/s transmitted
	Primary colour/s absorbed

	Red
	
	

	Green
	
	

	Blue
	
	

	Magenta
	
	

	Cyan
	
	

	Yellow
	
	


2.


The most useful filters are not the red blue and green ones. If a red filter is put on top of a green filter, red light passes through the red filter but is absorbed by the green filter. No light passes and the combination looks very dark. The same argument applies to red/blue and green/blue combinations.


The most useful filters are the magenta, cyan and yellow ones. If a magenta filter is put on top of a yellow one, the magenta filter allows red and blue light to pass through. The yellow filter allows the red to pass and absorbs the blue. Since red only passes through both, the filter combination looks red.


7. Use the magenta filter and the yellow filter to test that the reasoning in the last paragraph is correct.


8. Use the observations you recorded in table 6 to complete the following table.

	Filter combination
	Appearance of filter combination

	Magenta and yellow
	red

	Cyan and yellow
	

	Cyan and magenta
	



9. Check your answers with the filters.


10. What colour would result from a combination of the 3 filters magenta, cyan and yellow?

________________________________________________________________________________


You have found that C, M and Y filters are more useful than R, G and B ones. As well as creating their own colour, combinations of C, M and Y filters can create the primary colours red blue and green. Adding a blacK filter to the other three creates the CMYK colour system.


Obtain the four pieces of plastic which are designed to simulate the CMYK system. On each plastic sheet, are a series of 20 coloured filters that range in density from 5% to 100%. By overlapping certain combinations of filters it is possible to create many colours. A 50% magenta filter absorbs half of the green light that falls on it and a 100% magenta filter absorbs all of the green light that falls on it.


11. Describe the effect that a 25% cyan filter has on the light falling on it.

________________________________________________________________________________


12. Gold is formed from the following combination of M 20%, Y 60% and K 0%. Create this overlap with the coloured squares.


13. On the side of the coloured squares is the recipe to for various colours. Follow the recipe for each colour and create it.


14. Use the filters to create the following colours and write the recipe for each below.


Orange

C ______
M ______
Y ______      K ______


Violet

C ______
M ______
Y ______      K ______


Light Blue
C ______
M ______
Y ______      K ______







       3.


Dark green
C ______
M ______
Y ______      K ______


Apricot
C ______
M ______
Y ______      K ______


Sand

C ______
M ______
Y ______      K ______


15. Using what you have learned in this experiment, suggest how inkjet colour printers and colour printing presses create colours on printing paper.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

The diagram below is designed to be printed on overhead transparency plastic and cut into four sections.
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