
8th grade science 

PHYSICAL SCIENCE-FAX…makes science teaching easier. 

 Name ____________________________ Date _________________ Period _______ 
 
COLOR AND LIGHT 
QUESTION: Is there more to light than meets the eye? Does a 
green filter change white light into green light? What color of 

light is observed when blue and yellow filters are mixed? The answers to these questions 
may surprise you.  
 
INTRODUCTION: 
This demonstration uses a holographic diffraction grating and an overhead projector to 
produce a very large, very sharp rainbow of color. The large spectrum allows you to 
demonstrate the true nature of color and light and address common misconceptions 
related to the perception of color. 
 
MATERIALS: 
• 2 Sheets construction paper, black, 9” × 12” 
• Overhead projector 
• Diffraction grating holographic, 10 cm × 10 cm 
• Paper, white, 8½” × 11” 
• Flat-sided plastic bottle 
• 2 small Petri dishes 
• Food dye, green, yellow, and blue 
• Projection screen or blank, white wall 
• Gloves (latex, nitrile, or polyethylene) 
• Yellow highlighter pen 
• Tape 
• Water 
 
PROCEDURE: 
1. Place an overhead projector 10-15 feet 

from a projection screen or a blank, 
white wall. 

 

2. Turn the overhead projector on. 
 

3. Using two black sheets of construction 
paper, for a 2-cm wide slit in the 
center of the stage of the overhead 
projector. Position the slit on the stage 
so that the image of the slit projected 
onto the projection screen is vertical 
(refer to Figures 1 and 2.) 
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4. Place the holographic diffraction grating film over the lens of the overhead projector 
(see Figure 1). Wear gloves when handling the diffraction grating to avoid fingerprints. 
If the spectra are not projected to the left and right of the screen, rotate the 
diffraction grating 90 degrees (the alignment of the grate is important.) 

 

5. Once two bright spectra (mirror images of each other) are displayed horizontally to 
the left and right of the projection screen (Figure 2), secure the diffraction grating to 
the lens with tape. Tape only the outside edges of the diffraction grating and make 
sure the diffraction grating is flat. 

 

6. Adjust the focus of the overhead projector so the image of the slit is in sharp focus 
on the screen. The two spectra should also come into focus. Turn off the lights in the 
room and eliminate other extraneous light by closing the blinds or curtains. 

 

7. Adjust the position of the slit so one of the spectra is in a good location to be viewed 
by the students. Secure the construction paper to the overhead projector with tape. 

 

8. Perform the activities described below to demonstrate many properties of light. (All 
activities are best performed in a darkened room). 

 

9. Make a line graph for each insulator on the Data Table. 
 
ACTIVITY 1 
1. Write a message in large print with a yellow highlighter pen on a piece of white paper. 
  

2. Hold up the paper with the message against the screen near the red end of the 
spectrum. The message will not be visible.  

 

3. Slowly move the paper across the spectrum from red to violet. 
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4. Move the paper just past the violet end of the spectrum (into the invisible ultraviolet 
portion of the spectrum.) The yellow highlighted will fluoresce and become visible. 

 
ACTIVITY 2 
1. Fill a flat-sided plastic bottle with water. 
  

2. Add 20-25 drops of green food coloring.  
 

3. Cap the bottle tightly and shake to distribute the color evenly. 
 

4. Hold the bottle up to the screen and move it across the spectrum to see which colors 
are absorbed and which are transmitted. 

 

5. Repeat steps 1-4 with other colors of food dye. 
 
ACTIVITY 3 
1. Fill two small Petri dishes slightly less than half full with water. 
  

2. Add several drops of the blue food coloring to one dish. Gently swirl to evenly 
distribute the color.  

 

3. Add several drops of yellow food coloring to the other dish. Gently swirl the dish. 
 

4. Place both dishes over the slit on the overhead projector, leaving about 2 cm in 
between the two dishes. 

 

5. The spectrum will be transmitted through these “filters.” 
 

6. Note the blue filter transmits only greens and blues, and the yellow filter transmits 
only greens and yellows. 

 

7. Pour the yellow colored water into the Petri dish with the blue water to produce green. 
 
 
ANALYSIS AND CONCLUSIONS: 
1. In ACTIVITY 1 the yellow message will show most clearly in the blue and violet range 

of the spectrum. What other portion will it be seen? 
 

_________________________________________________________________ 
 

2. Many highlighter pens will fluoresce in ultraviolet light. What does this show? 
 

_________________________________________________________________ 
 

_________________________________________________________________ 
 

_________________________________________________________________ 
 

_________________________________________________________________ 
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3. In ACTIVITY 2 the green water acts as a color filter. The filter only transmits green 

wavelengths of light. What about the other colors? 
_________________________________________________________________ 

 

_________________________________________________________________ 
  

_________________________________________________________________ 
 

4. In ACTIVITY 3 the common color transmitted by both the blue and yellow filter is 
green, showing why mixing blue and yellow pigments produces green. What happens to 
the other colors? 
_________________________________________________________________ 

 

_________________________________________________________________ 
  

_________________________________________________________________ 
 


