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Introduction

This set of  five color filters is a great tool for learning about the 
concept of  additive color mixing and a bit about how light relates to 
colors. 

Color is used to describe our brain’s interpretation of  the appearance 
of  electromagnetic radiation within the spectrum of  visible wavelengths of  light. Structures in our eyes called cones 
send signals to our brain for it to interpret the wavelengths of  light entering our eye. There are three types of  cones. 
Each type specializes in interpreting a different wavelength range of  light. L cones see red light, M cones see green 
light, and S cones see blue light. By mixing various amounts of  these three colors, the cones in our eyes allow our 
brains to make sense of  a seemingly endless amount of  color for us to see. 

In the 1660s, Newton discovered that he could separate light from the sun into its component colors by directing 
it through a glass prism. Once the light hit the prism, he observed it separate, or refract, into the following colors: 
red, orange, yellow, green, blue, and violet. This led him to believe that the natural light from the sun, or white 
light, consists of  many different colors of  light combined. By understanding that all colors are present in white 
light, you can also understand what gives everything around you its own distinct colors. When light hits an object, 
pigments on its surface absorb most of  the rays of  light and reflect back the rays that correspond to the color you 
see. A red shirt, for example, looks red because its color pigments absorb every color except for the red in the white 
light hitting its surface. This red light is then reflected back towards your eyes where your brain then sees the shirt as 
red.

There are two ways of  mixing colors: subtractive and additive. Subtractive color mixing relies on various 
combinations of  the subtractive primary colors cyan, yellow, and magenta, and it refers to the mixing of  pigments. 
Additive color mixing, which is focus of  this demonstration, refers to the mixing of  different colors of  light, and 
relies on combinations of  the additive primary colors red, green, and blue. 

The following page will explain how to use your color filters.
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How to Use

Your color filters work by absorbing certain wavelengths of  light and 
allowing others to pass through them. The yellow filter works, for example, 
by absorbing blue wavelengths found in the white light hitting the filter. 
With the blue light absorbed, red and green wavelengths of  light are 
allowed to pass through the filter, which then additively mix together to 
create yellow-colored light on the side of  the filter opposite the side being 
hit with white light.

This colored light can then be used to observe additive color mixing in 
action by projecting it against a white surface. You will need the following 
additional supplies for this experiment:

• 2 Flashlights (Note: These must produce white light. They cannot have 
colored bulbs or filters themselves.)

• 1 White surface (e.g. Piece of  paper, white board, white table, etc...)

• 1 Extra pair of  hands (Note: You can perform this experiment with a single person, but you may need to use 
tape to fasten the filters to your flashlights. If  you choose to do this solo and with tape, be careful to use a tape 
that won’t damage your filters.)

 
Follow the instructions below to begin experimenting with additive color mixing:

1. Hold your blue filter in one hand and your flashlight in the other hand, turn your flashlight on, and cover the 
light source with your blue filter.

2. Have your partner repeat step one with their own flashlight and the red filter.

3. Shine the blue light coming from the blue-filtered flashlight onto your white surface. Observe how the white 
light from the flashlight appears blue on the white surface after passing through the filter. 

4. Repeat step three with the red-filtered flashlight from step two. Observe the red light.

5. Point each flashlight onto the white surface at the same time. You can now observe red light and blue light 
additively mixing to create magenta light.

6. Repeat these steps for the other primary additive colors. Use the red filter and the green filter to create yellow 
light, and use the blue filter and the green filter 
to create cyan light.

7. Experiment further by using the yellow and the 
orange filters included in your set. Hypothesize 
the resulting colors by using steps one through 
five to mix them with each other and with 
your primary color filters. What colors can you 
create? Feel free to expand the experiment even 
further with additional flashlights and partners.

Mixing Primary Additive Colors


