The Electromagnetic Radiation (EMR) Spectrum 

Read this: Light is energy that travels in waves.  Like ocean waves, the size and frequency of the wave are related to the amount of energy it carries.  Visible light that we can see is just one form of light.  Other forms such as x-rays, ultraviolet, visible, infrared and radio waves all share the same basic properties but differ in their energy. 
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1. What is the top of the wave called?  The bottom?

2. The distance from wave crest to wave crest is called the __?__ and represented with what symbol?
3. The more powerful a wave is the larger it’s _?_ will be.
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MODEL 2
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4. In Model 2, frequency is the number of __?__ or cycles per second, represented by what symbol? 

5. In Model 2, picture A, there are 3 waves per second with a frequency of 3 Hertz (Hz).  In picture B, for the long wavelength wave there are ___ waves per second with a frequency of ____ Hertz (Hz).

6. In picture B, for the short wavelength wave there are ___ waves per second with a frequency of ____ Hertz (Hz).

7. What is the relationship between wavelength and frequency?

8. If each wave is a packet of energy, which frequency has the highest energy?

9. Which wavelength has the highest energy?

10. What is the relationship between wavelength and energy?

Read this!  Most of the light that exists is not detectable by the human eye.  The very small range of the spectrum of light we can see is called visible light.  We use some of the long wavelength forms to send radio, tv and cell phone messages that are picked up by receivers.  Some of the higher energy forms like x-rays can penetrate skin to show broken bones.  
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11. The range of light types possible is called the Electromagnetic Spectrum.  Which type of electromagnetic radiation has:

(a) the longest wavelength?

(b) the shortest wavelength?

(c) the highest frequency?

(d) the lowest frequency?
(e) the most energy?

(f) the least energy?
12. What is the difference between an X-ray, visible light, and a radio wave?
Read this!  Light is bent, or refracted, as it passes through materials of different densities.  You see this when a pencil in a glass of water appears crooked until it is removed from the glass.  Glass is more dense than air so a glass prism will slow down the different wavelengths of light different amounts.  This can be used to separate white light into it’s component colors.

MODEL 4
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13. Use colored pencils to go over each wavelength of light exiting the glass prism.  Which colors have the smallest wavelength?  The longest?

14. Which colors are bent (refracted) the most due to their higher frequency?

15. What type of light is just beyond red and beyond violet? Why are their names appropriate?

16. What is white light composed of?  How can this method be used to study the types of light in a star?

Read this!  Ocean waves, earthquake waves and sound waves all travel through a substance called a medium.  For ocean waves the medium is water, for sound it is air and earthquake waves move through the Earth’s crust.  As the wave of energy moves through the medium it disturbs or wiggles the material as it passes.  Sound and Earthquake waves are both compress the material that they travel through-alternately squeezing and releasing the material.  Light is unique in that it doesn’t require a medium to travel through as light is both an electrical current and a magnetic field.  The magnetic field creates an electrical current which in turn creates a magnetic field and the light wave pushes itself along.  In this way light doesn’t run out of energy as it travels great distances over light years away.  
MODEL 5

17. If a wave is traveling through the ocean and moves water particles, how does the direction of the wave motion compare to the direction of the moving water particles that are disturbed by the passing wave?  




18. What type of wave is a sound wave? How does it travel through the air?

19. What type of wave is light?  Describe it’s motion.

20. Why doesn’t light need a medium to travel through?  How does this help light travel extremely large distances across space?
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