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Spectrum Demonstration Kit 
33-0200 

INSTRUCTIONAL GUIDE 

 

 

 

 

 

 

 

• Narrow slit mask 

• Slit/Anti-slit mask  

• Diffraction Grating Mount 

• Six color filter cards with spectrum graphs 

• Six 1” x 1.5” color filters 
 
Required for activities: 

• Overhead Projector 

• Sheets of paper, black if possible 

• Large sheets of white paper 

• Marker 

 

 
Each color filter card is accompanied by a transmission graph showing what percent of each 
wavelength is allowed to pass through the filter. Humans can see light wavelengths between about 400 
and 700 nanometers. Shorter wavelengths (near 400 nm) appear as blue light, and longer (700 nm) 
wavelengths appear to be red. Wavelengths shorter than 400 nm and longer than 700 nm are referred 
to as ultraviolet and infrared, respectively.  
 
A red filter allows mostly long wavelengths (red and infrared) to pass through, and blocks the short 
(blue, green, and ultraviolet) wavelengths. Examine the graph for the green filter. It allows 500-550 nm 
wavelengths to pass through. The blue filter allows 400-500 nm wavelengths to pass through. Look now 
at the Cyan filter. Cyan is a color that contains both blue and green. The spectrum graph confirms this, 
showing that wavelengths from 400-550 nm are transmitted. 
 
Examine the graph for Magenta. Can you tell, just by looking at the other graphs, what colors combine 
to form Magenta? It transmits wavelengths below 500 and above 600 nm. Wavelengths below 500 nm 
are blue, and those above 600 nm are red. Red and blue combine to form Magenta.  

 

 
1. Place the narrow-slit mask on the overhead projector stage. Cover 

the remaining lighted area with sheets of black paper, so that only 
a narrow slit of light is projected. 

2. Hold the diffraction grating mount in front of the projector lens, so 
that the light passes through the diffraction grating LAST before it 
travels to the screen. Adjust the position of the grating so that the 
brightest part of the light beam is centered on it and bright spectra 
are projected on the wall to the left and right of the slit of light. 

3. Fold the diffraction grating mount so that it will hang over the projector lens in 
this position. You may need to affix the mount with tape to get it to stay in place. 
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Hang diffraction 
grating amount here. 

Place narrow 
slit mask here. 

 

 

 

 

 

 

  

 

4. Check your setup with the diagram above. You should see, when the room is 
darkened, a vertical white strip of light with bright spectra to the left and right. 

5. Prepare each color filter card by taping the appropriate color filter in the area 
indicated, as shown. The filter should overhang the card by at least one inch. 
(Note: Magenta is a bright pink color, and Cyan is a light blue-green.) 

 

 
Demo #1: Primary Colors 

 
1. Set up the projector as described in “Setup” so that a bright spectrum is projected on each side of 

the central white slit. 

2. Explain the setup to the students: The diffraction grating separates the white light into a spectrum. 
(It acts something like a prism, but works in a very different way.) Each different color 
(wavelength) of light is deflected at a different angle so we can see all of the colors that make up 
white light. 

3. Ask the students to identify the colors they see in the spectrum. (Don’t let them merely recite the 
colors of the rainbow. Ask them to point out the colors they identify.) They will probably identify 
red, orange, yellow, green, and blue. They may recognize blue-green (cyan), but if they say that 
they see purple or violet, ask them to show it to you! 

4. List these colors on the board. 

5. Place a large sheet of white paper on the wall where one of the spectra is projected. Make sure 
that all of the colors are on the paper. 

6. Cover half of the slit on the overhead stage with the red filter. Ask students to observe the 
spectrum. Where does the red light appear, compared to the red part of the spectrum? (It appears 
directly below the red part of the spectrum. They may also notice that, below the orange/yellow 
part of the spectrum, there is now some red.) 

7. Mark and label on the paper the region where the red light is 
projected. 

8. Remove the red filter, and repeat steps 6-7 with the blue 
filter. 

9. Remove the blue filter, and repeat steps 6-7 with the green 
filter. 

10. Remove all filters, and look at the regions covered by the 
three colors. Together, they should cover the entire spectrum. 
They should also overlap. Refer to the figure on the right. 
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11. From this, your students should be able to deduce that red, blue, and green combine to produce 
white light. They are called the Primary Additive Colors. 

12. Summary: The primary colors of light are red, blue, and green. These three colors occupy ranges 
that, together, make up the entire spectrum. The color filters allow one primary color to pass 
through and absorb the other two. 

 
Demo #2: Secondary Colors 

 
1. You should do Demo #1: Primary Colors before proceeding. 

2. Set up the projector as described in “Setup” so that a bright spectrum is projected on each side of 
the central white slit. 

3. Remind students what they observed about Red, Blue, and Green. 

4. Cover half of the slit on the overhead stage with the yellow filter. Ask students to observe the 
spectrum. What colors appear when yellow is split into a spectrum? (Red, orange, yellow, green.) 
What primary colors occupy this range of the spectrum? (Red, green.) 

5. Repeat step 4 with the Cyan filter. Cyan is composed of the primary colors blue and green. 

6. Repeat step 4 with the Magenta filter. Magenta is composed of the primary colors red and blue. 
Why doesn’t this color appear in the spectrum, like yellow and cyan do? (Blue and red are at 
opposite ends of the spectrum and do not overlap, so magenta is not seen in the spectrum.) 

7. Summary: The secondary colors (yellow, cyan, and magenta) are each composed of two primary 
colors. The filters allow those two colors to pass through, and absorb the other one. 

 
Demo #2a: Color Subtraction 

 
Student understanding of the secondary colors can be strengthened through the following 
demonstration on color subtraction. 
 

1. Set up the projector as described in “Setup” so that a bright spectrum is projected on each side of 
the central white slit. 

2. Cover half of the slit with the yellow filter. Which primary color is NOT passing through this filter? 
(Blue) 

3. Cover the other half of the slit with the cyan filter. Which primary color is NOT passing through this 
filter? (Red) 

4. Overlap the yellow and cyan filters. What color do you observe? (Green) 

5. Ask students to explain this result. (Together, the filters absorb blue and red, leaving only green to 
pass through and be seen on the screen.) 

6. Repeat steps 2-5 with yellow and magenta. (Only red passes through both.) 

7. Repeat steps 2-5 with magenta and cyan. (Only blue passes through both.) 

8. This process is called color subtraction because each filter subtracts one of the primary colors 
from light that passes through it. Yellow, cyan, and magenta are sometimes called the Primary 
Subtractive Colors, because each subtracts one of the Primary Additive Colors from white light. 

 
Demo #3: Complementary Colors 

 
1. You should do Demo #2: Secondary Colors before proceeding. 

2. Set up the projector as described in “Setup” so that a bright spectrum is projected on each side of 
the central white slit. 
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3. Remind students what they observed about the primary and secondary colors. 

4. Cover half of the slit with the red filter and the other half with the cyan filter. 

5. Ask students to observe the parts of the spectrum that are passed through each filter. (The two 
filters allow completely different parts of the spectrum to pass, without any overlap.) 

6. Ask students to explain their observations, based on their knowledge of the colors. (The red filter 
allows only red to pass, and the cyan filter allows blue and green to pass. The two spectra do not 
overlap. These two colors would add together to produce white light.) 

7. Ask students to predict two other pairs of complementary colors (colors that add to produce white 
light). Confirm their predictions by placing the filters on the slit and observing that the partial 
spectra do not overlap. (The other pairs are green/magenta and blue/yellow.) 

 
Demo #3a: “Complementary Spectrum” 
 

1. You should do Demo #3: Complementary Colors before proceeding. 

2. Set up the projector as described in “Setup” so that a bright spectrum is 
projected on each side of the central white slit. 

3. Replace the single slit mask with the “slit-antislit” mask. You may have to 
remove any additional black paper that you placed on the projector stage. 

4. You should observe a similar spectrum on either side of the central white slit 
to that observed before. 

5. Ask students to look in the area directly below the spectrum. In that area, there should be another 
spectrum that is composed of different colors. Ask students to identify the colors they see in the 
new spectrum. (Cyan, magenta, yellow) 

6. Ask students to relate the position of these colors to the positions of the primary colors in the 
normal spectrum. (The colors’ complements appear directly below: cyan below red, magenta 
below green, yellow below blue.) 

7. The special “slit-antislit” mask allows this “complementary spectrum” to form. The normal 
spectrum is formed when a narrow slit of white light is split into colors. The “complementary 
spectrum” is formed when a shadow is spread out in an area of white light. The diffraction grating 
separates white light into different wavelengths. The slit of light allows the wavelengths to be 
separated and appear individually on the screen. The “antislit” allows individual wavelengths to be 
subtracted from the light being projected on the screen. For example, when red light is subtracted 
from white, the result is cyan. 

 
Color Mixing Projector (P2-9555) Now you can demonstrate color addition and colored shadows like 
the museums do! Our color mixing projector gives you three distinct circles of colored light which can be 
overlapped in any combination, show color addition, complementary colors, color fatigue and colored 
shadows. 

 
Light Box & Optical Set 2.0 (P2-9580) This affordable Light Box and Optical Set makes it easy to 
perform experiments involving the optics of lenses, mirrors, and prisms, as well as providing a versatile 
way to display primary and secondary colors; and both additive and subtractive color mixing. 

 

Subtractive Color Theory Demonstration (P2-9565) The Subtractive Color Theory Demonstration 
provides students with a hands-on experience as they learn subtractive color mixing and explore color 
theory in a whole new way. 

Slit-antislit Mask 

Related Products 
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