Name:

Class:

Information as Energy

Directions:

1. Circle any unknown vocabulary words and write the definitions in the margin.

2. Go back and highlight any vocabulary that are specifically science vocabulary terms.

3. Answer the questions at the end.
How can information be sent on radio waves, etc? How can things that have no mass contain messages?

Information as energy, not mass, can travel on radio waves

Any wave can carry information in the form of energy. Waves transmit energy through a material, often called a medium. Water waves carry energy through liquid water, sound waves carry energy through air (and many other media), and seismic waves carry energy through the earth. It's important to note that the medium does not travel along with the wave—only energy moves from one place to another on a wave—although the medium does move back and forth or up and down as the wave passes. The amount of energy carried or transmitted on a wave depends on the wave frequency (the number of waves that pass a point in one second) and by the wave amplitude (the distance that the wave moves the medium back and forth as it passes). Light is also a wave, also called an electromagnetic wave, and radio waves are one of many types of light. Light waves are unique among the other waves because they do not require a medium to travel in. Light waves propagate through space—even empty space—using themselves as the medium.

Since radio waves can carry energy, we use them to transmit information by varying the frequency and/or the amplitude of the radio wave to encode a message. For example, a radio transmitter turns a human voice into waves by varying the frequency of radio waves in the same pattern as the sound waves measured by a microphone. This is called frequency modulation or FM. Another way to encode information in radio wave is by varying the amplitude of the waves, called amplitude modulation or AM. The numbers on the radio dial represent radio waves at different frequencies measured in MegaHertz (Mhz are equivalent to 1 million waves per second) or kiloHertz (kHz,1000 waves per second). By tuning your radio receiver, you make it sensitive to radio waves produced at different wave frequencies. Many thousands of messages carried on radio waves are passing through and around you right now, but you need a radio receiver to detect and decode them.

It is true that radio waves, like all light waves, have zero mass. But the waves carry information in the form of pure energy, which also has zero mass. The information isn't being carried on the wave like a person carrying a load. The information is part of the wave. Most messages are complex, but a very simple message (like "yes" or "no") could be carried by a wave at a single frequency and amplitude by simply turning the wave source on ("yes") and off ("no").

Why use radio waves to communicate rather than other forms of light? Radio waves are useful because they travel at the speed of light and because they can travel through many different materials (like the walls of your house) without being absorbed.
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Questions:

1. What is a medium?  Give an example of a wave that needs a medium and another wave that does not need a medium.

2. What type of wave does not need a medium and why not?

3. How is the medium affected by the wave that travels through it?  Suggest how an earthquake wave moves energy through the earth.

4. What does AM and FM mean on your radio dial?

5. What are two ways to vary the amount of energy (information) carried in a wave?

6. If you tune your radio to KHTH Hot101.7 ; what is being modulated and how many waves per second (Hertz) are being transmitted?

7. Define the following academic vocabulary terms:
Media

Transmit / Trasmission

Modulate

Encode

