
 

 

 

Getting to Know: Color and the 
Electromagnetic Spectrum 

Take a moment to look around you. Do you see a 

range of colors? You may see reds, blues, oranges, 

greens, and other colors. Colors are an important 

part of our world, but have you ever thought 

about what causes these colors? Why are some 

objects bright yellow and other items black? 

Colors are part of the electromagnetic spectrum. 

Light is energy that travels in waves, and all of the 

different wavelengths of light energy make up 

the electromagnetic spectrum. Visible light, which 

includes all of the colors we can see, makes up 

only a small part of the spectrum. In this concept, 

you’ll learn more about the electromagnetic 

spectrum and why objects appear certain colors.
   Why is the school bus yellow and the 

stop sign red? 
Why are there different colors? 

Light energy travels in waves, and the waves of light can have different frequencies. A wave’s 
frequency refers to how often that wave occurs. A higher frequency wave has more light 
energy and occurs more often than a wave with a lower frequency. Waves of light can also 
be measured by their wavelength, which is the distance between crests (high points) of 
waves. There is an inverse relationship between wavelength and wave frequency. Longer 
wavelengths have lower frequencies. Shorter wavelengths have higher frequencies. 

All colors are determined by the frequency of the light wave. Different colors have different 
frequencies. The color red has the lowest frequency (and thus the longest wavelength), 
whereas violet has the highest frequency (and thus the shortest wavelength). The visible 
spectrum of light includes all the colors of the rainbow: red, orange, yellow, green, blue, 
indigo, and violet. The acronym “Roy G. Biv” often is used to help us remember the visible 
spectrum. Each letter stands for one of the colors of visible light. 

Misconception 1:  Is it true that white light has no color? 

No, it’s not true that white light has no color. White light, like the light emitted by the 
sun, is light that contains all of the different frequencies of visible light. In other words, 
white light is actually all of the colors. Our eyes perceive white light as colorless, but it 
does contain frequencies of many different colors. 
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Why do some objects appear different colors? 
The surface of a material affects the color it appears. 

When light hits an opaque (nontransparent) surface, the 

surface will absorb some frequencies of light and will 

also reflect some frequencies of light. The frequencies of 

light that are absorbed and reflected are determined by 

the chemical makeup of the surface. The color we see is 

from the wavelengths of light that are reflected back off 

the material. For example, leaves of trees appear green 

because the pigments in the leaves absorb all but the 

green frequencies of light. 


Some people believe that objects release certain colors, 

and that’s what makes things appear as the colors we see. 

However, objects aren’t releasing colors; they’re reflecting 

certain frequencies of light. What color do you think an 

object would appear if it absorbed all colors except red? If 

you said the object would appear red, you’re correct—the 

red frequency of light is reflected, and that’s the color our 

eyes see. 


There’s one exception to the idea of objects reflecting 
frequencies of light, and that’s the color black. When we 
see objects that appear black, it’s because the object is 
absorbing all of the visible frequencies of light waves. 
No frequencies of light energy are reflected back. Have 
you ever noticed that black objects, if placed in the sun, 

become much hotter than white objects placed in the sun? That’s because the white object 

is reflecting the sun’s light, whereas the black object is absorbing the sun’s light. When light 

energy is absorbed by an object, it is radiated back as infrared, or heat energy. 


 T he  black  parts  of  the  uniform 
absorb all frequencies of light.   
The  white  parts  of  the  uniform 
reflect all frequencies of light.  

Misconception 2:  I investigated a prism recently, and it seemed that when light 
passed through the prism, color was added to it. Does a prism work by adding color 
to light waves? 

No, a prism works by bending light waves, not by adding color to light waves. When 
light enters a prism, it bends at an angle that depends on the wavelength of the light. 
Red light waves bend the least, and violet waves bend the most. When white light enters 
a prism, the prism separates the different wavelengths. 

What else is included in the electromagnetic spectrum? 
The electromagnetic spectrum includes an entire range of light energy of all different 
wavelengths and frequencies. The other types of light energy include gamma rays, X-rays, 
ultraviolet radiation, infrared radiation, microwaves, and radio waves. Radio waves have the 
lowest frequency, and gamma rays have the highest frequency. Although all of the waves 
are different, they all are part of the electromagnetic spectrum. That means they’re all types 
of light energy, but they have varying amounts of energy and different wavelengths and 
frequencies. 
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