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Student Name__________________________________ Class_________
                                                   Waves                                        Lesson 1  
[bookmark: _GoBack]In this Activity we will observe and visualize FM radio signals (waves) in the air around us. To do this we will attach some small devices to our computer: an antenna that will generate an electrical current matching the electromagnetic wave that hit it, and a small circuit that will transform the signals (wave) it receives into digital format for the computer to read and display. The equipment you will use looks something like this:
[image: https://lh4.googleusercontent.com/K6YrgTr2cGIAHlpycy0eKzyYf6OSWLjNlxKkvtHPLHp98q3lgReZfOYPQNxUyPUuGDXlrguV9UZ2taV_oR0WYXwZHEyDE7Ew6o87RE17YEHFV3PtXTcAN8whGe2BBiR_7u9GUiuv]  
On your computer you will see a screen that looks like this: 
[image: https://lh6.googleusercontent.com/RymKnNGYvVZiEN4g_D1veQjENpI_3SuOrrlvga8_QtXikRAxISDT-TQns05gIVEmzc_R4VW7X29hoPxAi9zpRnaTsxesbz0gxCPTS4MGLMeOjTON--OFoHxL6fhKdyf37lvPJMw6]   
Near the top of the menu bar there is a series of icons. One of them looks like this: ►. Click on it and a new window will open up to display the flow graph. The graph should look something like this: 
[image: https://lh6.googleusercontent.com/pvriaQMP6L7LValYXwGMA9Jo0jZ4sKMJsNWMX52k7jCBTur3E799idLRrLHu03KM2-n7Lm-CbE2M0EnIIExteMWcXaxqFMpe3tiJ3C-a8Nk-l_3KBpCuNCtXT3sPfgwSk2M_LN1L]  
At the top of the window you will see a slider which you can move to change the frequency the radio is tuned to. FM radio stations may be on a frequency from 87.5 MHz to 108 MHz, at intervals of 0.2 MHz (e.g. 87.5 MHz, 87.7 MHz, 87.9 MHz, 88.1 MHz…). 
If a radio frequency is transmitting with a lot of power it will appear more red on the graph display as shown below: 
 [image: https://lh5.googleusercontent.com/uLfyVPTlCZJccoLevlO4_hhAHqMyb_UvIX0bXPXSZmS-0rPFb-kRN-iByfP_xD9AFQcaRu3Z0BO1w-KEU5NCbML0r-ZOzyghnl1xV7PU8-OANjChWihm553KUCcChux80ZWu8i11]  
If the power of the transmission is lower the display will be less red and thinner, and if there is no power on a channel it will look like this: 
[image: https://lh3.googleusercontent.com/7flc01EI9MwR1N7DdsuYL4s9Yypxcu2LhUb9bMU1KEZK73omfXYsqvIuX6f4M0KRhBpmNSWJx6ekSAs6lKmrjwHBK-Fu67wlVqV1P8CEKJYVEYZChfNCXbEBgepf3QidayIJRq9H]  
Sometimes you may see that there is no power at the frequency you are tuned to, but there is power nearby at other frequencies, like this: 
[image: https://lh5.googleusercontent.com/M4Mk0BPaPoiwAQ9fkhJmqskoRBOiaXDhbyQ0du0PSb6LDKJ5KG0yHDjNaNsJATA9AMca7X0KWrVoEHsIsE6Qu42xaL8KGPJQ-7inrQunyLsgkAO7MNWYqW_tFmHZg6wAFrTfVMNU]  
The level of redness and the width of the display indicate how much power is in the transmission. 
Finally, in the bottom window you will see a view of the signal level over time. In this view, there is nothing, just noise: 
[image: https://lh3.googleusercontent.com/jayfi9sb6Ith2k2iah7DRSni9vwN6HiVvs_01yG7VXxDJ3mJH9CBeRyGrGNKN7mtX3Qu_HQNF5Cu83KNr_SVK-AWDJTiEL1M1BtR8THQdoskKLfTA2zq1pYVgqGMMeed52Kb4HeQ]  
When the frequency signal has a lot of power it will look something like this:
[image: ]    
Note that the graph is a plot of amplitude vs time. Recall that the amplitude of a wave tells you how much power (energy) the wave carries. 



TASK 
On your computer turn the volume up to a high level. Move the slider from left to right across the screen and tune to a FM frequency with a lot of power. Try to find as many frequencies as you can that shows good power. Record the frequencies in the space below 
1. Frequency_____________________MHz 
2. Frequency_____________________MHz 
3. Frequency_____________________MHz 
4. Frequency_____________________MHz 
5. Frequency_____________________MHz 
6. Frequency_____________________MHz
7. Frequency_____________________MHz
8. Frequency_____________________MHz
9. Frequency_____________________MHz
10 Frequency_____________________MHz      

A. Which frequency has the highest power?  _______________MHz                                       
B. Explain how you know this ___________________________________________________________________________________________________________________________________________________________________________ 
What is the relationship between the power of a wave and the amplitude of a wave? Explain ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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