Name: ___________________________                                Date:______

Tones and Vowels
	Sound waves consist of a series of air pressure variations. A Microphone diaphragm records these variations by moving in response to the pressure changes. The diaphragm motion is then converted to an electrical signal. Using a Microphone and a computer interface, you can explore the properties of common sounds.
	The first property you will measure is the period, or the time for one complete cycle of repetition. Since period is a time measurement, it is usually written as T. The reciprocal of the period (1/T) is called the frequency, f, the number of complete cycles per second. Frequency is measured in hertz (Hz). 1 Hz = 1 s–1.
	A second property of sound is the amplitude. As the pressure varies, it goes above and below the average pressure in the room. The maximum variation above or below the pressure mid-point is called the amplitude. The amplitude of a sound is closely related to its loudness. 
	In this experiment, you will analyze various common sounds. You will use a Microphone connected to a computer. Logger Pro will display the waveform of each sound, and will perform a Fast Fourier Transform (or FFT) of the waveform. The FFT tells you the amplitudes and frequencies of a collection of sine waves that, when added together, would sound the same as the original waveform.
	In the first part of the experiment, you will study the sound of a tuning fork that produces a tone composed mainly of a single frequency. Next, you will analyze the sound produced when you say two vowels. An FFT graph will reveal that your voice is composed of a large number of individual frequencies. 
objectives
· Use a Microphone to analyze the frequency components of a tuning fork and your voice.

Materials
	computer
	Vernier Microphone

	LabPro or Universal Lab Interface
	2 tuning forks 

	Logger Pro
	



Preliminary questions
1.	Strike one of the tuning forks with a rubber mallet or the bottom of a rubber-soled shoe. 
Do not hit the tuning fork on a hard surface; doing so may damage the tuning fork. 

2.	Compared to the tuning fork, is the sound of a person humming a simple or a complex sound? 

Procedure
Part I  Pure Tone
1.	Connect the Vernier Microphone to Channel 1 of the interface.
2.	Open the file “34 Tones Vowels Telephone” in the Physics with Vernier folder. The display will include both a graph and an FFT.
3.	Gently strike a tuning fork with a rubber mallet and hold it near the Microphone. Click  to begin data collection. If you strike the fork too hard, it will create overtones, or a blend of higher frequencies in addition to the main frequency.
4.	Print or sketch the wave that you observe.
5.	Click the Examine button, , and scan across your data to determine the average time interval (t) between a few peaks. Record this value in your data table.
6.	For the same time interval, count and record the number of complete cycles (N) shown after the first peak in your data and up to the last.
7.   Divide the time interval t by the number of cycles (N) to determine the period (T) of the tuning fork waveform.
8.	Calculate the frequency (f = 1/T) and record it in the data table.
9.	As you move the mouse across the FFT graph, record the predominant frequency as displayed.
10.	Repeat Steps 3–9 with the second tuning fork.
Part II FFT of Two Vowels
	11.	Hold the Microphone near your mouth, say the vowel “e” and hold it while you click the  button. Print or sketch copies of the graph and FFT graph.
 12.   Repeat Step 11 and this time say “o”.
Data Table
Part I Pure Tone
	
	
	Tuning fork 1
	Tuning fork 2

	Frequency stamped on tuning fork 
	(Hz)
	
	

	Period from waveform
	(s)
	
	

	Frequency from waveform
	(Hz)
	
	

	Frequency from FFT graph
	(Hz)
	
	





Analysis
1.	For each tuning fork, compare the frequency calculated from the waveform and the FFT to the value stamped on the tuning fork.
2.	Describe the difference in the frequency structure between the two vowels examined in Part II.
Conclusions
Discuss in your own words conclusions regarding the two experiments.
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