Generating Signals I

This activity looks at using audacity to generate signals, in order to develop your understanding of the way signals combine, and the effects of “noise” in a signal.

1. Use audacity to generate a 200Hz signal, with amplitude of 0.8 and duration of 0.5 seconds.

a. Zoom in until you can clearly see the individual oscillations of the waveform.  How many complete oscillations are there in 0.01 seconds?  

b. What is the period of the wave (the duration of a single oscillation)?  Use the scale to check.

c. How are the period and the frequency connected?

2. Add a second track (from the “project” menu).  Generate a tone of frequency 6kHz, amplitude 0.1Hz and duration 0.5 seconds.

a. Sketch the two waveforms side by side in your book, labelling each with the frequency and amplitude.

b. Use “Ctrl + A” to select both waveforms, and perform a “quick mix” from the project menu.  This combines the two waveforms you have generated.  What do you notice?  Sketch the single combined waveform.

c. Plot the frequency spectrum of the signal (from the “analyse” menu).  This shows you the intensity of the different frequencies in the signal.  (use a Hanning window, 16384, spectrum, linear frequency).  Sketch the frequency spectrum of the wave, labelling the x-axis “frequency” and the y-axis “intensity”.  You should clearly see two peaks corresponding to the two frequencies present, with the height of the peaks showing the relative intensities of the frequency components.

3. Create a waveform with two frequencies of your choice, both between 500 and 1000Hz and with different amplitudes, both 0.7 or below.  Sketch your resulting waveform and state the frequency components that made up the signal.  You should see that a signal with just two components can already become quite complex!

4. Create a waveform with three low frequencies of your choice, all below 1000Hz, all with amplitudes between 0.5 and 0.7.  Add one high frequency of your choice, up to 5000Hz, with an amplitude of 0.3 or below.  

a. Mix your signal components to create a single waveform.  Sketch your resulting waveform and state the frequency components that made up the signal.

b. Add an arrow and label to your diagram to show the effect of the high frequency signal component.  Add another label to show a low frequency signal component.

5. Use the microphone to record a simple sound – try making a “Laaaaa” or “Aaaaaaa” sound with your voice.  Look at the waveform – is it a simple tone?  What does the frequency spectrum of the sound tell you?

6. “Noise” can ruin a signal.  Let’s add some noise to a pure tone to see how it affects the sound and the waveform.  Generate a 440Hz sine wave, of duration 5 seconds and amplitude 0.8.  Add a second track, and generate some “noise” (also from the “generate” menu).  Reduce the amplitude of the noise by selecting “Amplify” from the “Effects” menu and setting a new peak amplitude of -20dB.

a. Plot a frequency spectrum of the noise.  What do you notice about the range and intensity of the frequencies present?

b. Listen to each track.  What do you notice?  What effect does adding a small amount of noise have on the signal?

c. Perform a “quick mix” to merge the two waveforms.  Sketch the resulting waveform.  Label it “440Hz tone with noise”.

