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Radio Cage

Materials Required

· Small portable AM/FM radio (battery operated)

· Wire mesh (similar to chicken wire) - 1 inch holes or less; thicker grade 

· Small light source (single bulb, flashlight, etc.)

Safety Considerations

The light source should be dim enough to be looked at with the naked eye. 

Curriculum 

Grade 8, Cluster 2: Optics


8-2-01: Use appropriate vocabulary related to their investigations of optics


8-2-07: Compare and contrast various types of electromagnetic radiation, with respect to relative energy, frequency, wavelength, and human perception.

Commentary
1. Preparation


Form a cylinder with the wire mesh so that it can be placed over top of the light and the radio (one at a time). Either the cylinder needs to be considerably taller than the radio, or the top needs to be enclosed with wire mesh as well. 

2. Review 


“What is light?”


“What are different types of electromagnetic radiation?”

3. Introduction


“Today we will look at how types of electromagnetic radiation are similar and different.”

4. Place light source and radio on a table. Turn on the light. Turn on the radio, tune to a strong signal. 

5. Demonstrate with the light source.


“What will happen if we put the light inside the cage?”


Put the cage over the light; show that the light will still be visible through the holes.

6. Demonstrate with the radio. 


“What will happen if we put the radio in the cage?”


Move the cage from the light to the radio. Show that the radio reception will be blocked.


Disequilibrium: Why was the reception blocked when there were so many holes in the wire?

7. Explanation:

· Radio waves have much longer wavelengths than visible light (2-500m vs. 400-700nm)

· How frequency and wavelength relate:

· Wavelength (in m) = Speed of light (3x10^8 m/s) / Frequency (in Hz)

· Metal reflects electromagnetic radiation

· Radio waves have such large wavelengths that the wire mesh has the same effect as solid metal (If the holes are less than 1/100th smaller than the wavelength, the signals will be blocked)

8. (Optional) Experiment with the following:

· Different wavelengths: AM, FM, cell phones, infrared (remote controls for TVs, VCRs, etc.)

· Hole sizes in the mesh, size of cage

· Different types of cages (cardboard box, solid metal such as a coffee can, etc.)

Bloom’s Taxonomy
1. Knowledge


List the different types of electromagnetic radiation and their wavelengths. Which are visible? What are their uses?

2. Comprehension


What is the frequency of a red light with a wavelength of 700 nm?

3. Application


Sarah is talking on her cell phone inside a large office building. As she walks around, she notices that the reception varies depending on where she stands. What causes the differences in reception?

4. Analysis


In question 3, where would the best places be for Sarah to stand? Where would the worst be?

5. Synthesis


What are three examples of useful technology that require electromagnetic radiation shielding for safety?

6. Evaluation


A teacher wants to create a “cheat-proof” room by building a wire mesh into the walls to prevent text messaging. If a cell phone operates at a 850MHz frequency, and the teacher wants the wire mesh hole diameters to be at least a hundredth of cell phone wavelengths, what is the largest diameter that he can use?
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