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                Mixing of Light
   Goal: To identify the relationship between light and how we see color
   Materials: Diffraction glasses, colored pencils, copy paper, index
   card, CPO Optics Kit
   Procedure: Part 1 – Mixing primary colors
     * 
       Attach all three LEDs to the circuitry box and plug in the entire
       assembly.
     * 
       Set the white storage box from your Optics Kit on its edge at a
       short end of the optics table. It will become a screen in this
       investigation.
     * 
       Place the Red and Blue LEDs next to each other and pointing at the
       screen. The Red LED should be on the left and the Blue LED on the
       right. Stack the Green LED on top as shown below. You may want to
       place an index card on top of the red and blue LEDs in order to
       balance the green LED.
     * 
       Place the cardboard cutout between the LED assembly and the box
       screen as shown below.
     * 
       Turn on the LEDs and notice that a colorful pattern of rectangular
       shapes appears on the screen. Adjust the location of the screen,
       cutout, and LEDs until you get the clearest pattern.
     * 
       How many colors do you see in the light pattern on the screen?
   __________________________________________________________________
   __________________________________________________________________
     * 
       Use the colored pencils and copy paper to draw the light pattern.
       Pay close attention to the color of light when two light beams
       overlap.
     * 
       Complete the Table below when you observe the areas where two or
       more colors overlap.
   LED color combination
   Color you see
   Red + Green
   Green + Blue
   Blue + Red
   Red + Green + Blue
   Part 2 – How does a color filter work?
     * 
       Examine the Red LED with the diffraction glasses. Using colored
       pencils, sketch what you see below.
     * 
       Repeat the procedure for the Green LED
     * 
       Repeat the procedure for the Blue LED
     * 
       Unscrew the red filter cover from the Red LED and examine the
       white light using the diffraction glasses. Sketch what you see
       below.
     * 
       Repeat the procedure but this time observe the white light using
       the Spectroscope. Sketch what you see below.
     * 
       Which tool (diffraction glasses or Spectroscope) gave you a
       sharper color picture? ________________________________________
   Drawing Conclusions
     1. 
       Compare the colors in the Red LED to those in the Green LED. What
       are the similarities and differences in the range of colors?
   _____________________________________________________________________
   _____________________________________________________________________
     2. 
       Compare the colors in the Green LED to those in the Blue LED. What
       are the similarities and differences in the range of colors?
   _____________________________________________________________________
   _____________________________________________________________________
     3. 
       How do the colors in the white LED compare to the red, green, and
       blue LEDs combined?
   _____________________________________________________________________
   _____________________________________________________________________
   _____________________________________________________________________
     4. 
       The Red LED consists of a white LED covered with a red filter.
       What does the red filter do?
   _____________________________________________________________________
   _____________________________________________________________________
     5. 
       What do color filters do?
   _____________________________________________________________________
   _____________________________________________________________________
     6. 
       If you wanted to see yellow light, what part of the spectrum would
       the color filters have to absorb?
   _____________________________________________________________________
   _____________________________________________________________________
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