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Name ______________________

Stay Tuned Lab
Sound Waveform Models
Sound travels through the air much like small ripples travel across a pond. If you throw a rock into a calm pond, the water around the point of entry begins to move up and down causing ripples to travel outward. If these ripples come across a small floating object such as a leaf, they will cause it to vibrate up and down on the water. Sound is produced by the vibration of an object. These vibrations produce pressure oscillations in the surrounding air which travel outward much like the ripples on the pond. When the pressure waves reach the eardrum, they cause it to vibrate. These vibrations are then translated into nerve impulses and interpreted by people as sounds. 

These pressure waves are what we usually call sound waves. The voices and sounds that you hear every day are generally a combination of many different sound waves. The sound from a tuning fork, however, is a single tone which can be described mathematically using a sine or cosine function. In this activity, you will analyze the data from the tone from a tuning fork that was collected with a CBL and a microphone. 
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INSTRUCTIONS: 

 Open the file stay tuned lab.tns. The data is entered on page 1.4 and the graph is on page 1.5. The data is a sinusoidal curve centered about the x-axis. 
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QUESTIONS: 
1.     In the function entry line, the equation f1(x) = a cos (b(x – c)) has been entered. You will now find values for A, B, and C which will produce a model that fits your data. (Note: it doesn’t matter if the letters are upper or lower case.)
2.  The variable A represents the amplitude or vertical stretch of the sinusoidal curve that models this data set. Since the curve is centered about the x-axis, the amplitude is the equal to the maximum value of the graph. To find this value, grab the point that has been placed on the graph. Use the arrow keys to move the cursor to one of the apparent maximum values of the data set. Store the y-value of this point as A by putting your cursor over the y value, press the var key and go down to ‘store var’ and press ‘enter’. Press the letter ‘a’ in the highlighted area and press enter. Record the value of A below. 

A= __________________________________
3.  For any type of wave, the shortest time interval in which the motion repeats itself is known as the period. In other words, the period is the time for one complete cycle of the curve. One method of calculating the period of your sound wave is to find the time between two consecutive maximum or minimum points. Grab the point again. Use the arrow keys to move the cursor to the next maximum from the last one. Find the difference between the x values of the two coordinates. This difference in the time values represents the period. Record the value of the period below: (Note: you can assign variable names to the two ‘x’ values and subtract the variables which is much easier than typing in all the numbers)
Period = _________________
4. In your model, the variable B represents the number of cycles that data completes over the course of the natural period of the function. The natural period of the cosine function is 2π. Therefore, B = 2π/Period. Go to page 1.6.  Once you calculate the value, store it as B by doing the same steps as in step 2. Record the value of B below. 


B= __________
5. The value of C represents the horizontal shift of the data. When no shift is involved 

(C = 0), the graph of cosine begins with a maximum value at time zero. To find the shift of the data, grab the point and move it to any maximum value. Store this x-value as C as before. Record the value of C below. 

C= ______________________ 
6.  Go back to page 1.5 to see the data and your model on the same screen. If your model produces a graph which fits the data, record your equation below. If the graph does not fit the data, make adjustments to the variables A, B, or C until your equation does match the data. Record your final equation below. 
                 Y = _________________________________________
7.  The frequency of a sound wave is the number of cycles per second. The period of a sound wave is the number of seconds per cycle. Explain the relationship between frequency and period. Use the period to calculate the frequency of the sound wave and record it below. 

Frequency = _______________________________________________
8.   Standard tuning forks are imprinted with their frequency. The tuning fork that you used in this activity had a frequency of 262. How does this compare with the frequency you found in question 7? Explain possible reasons for any discrepancies. ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________
9.  The amplitude of a sound wave increases with the loudness of the sound. Explain how you could alter the value of A if you repeated this investigation. 
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________
10.  Pitch is associated with the frequency of the tuning fork. A higher pitched tone would have a higher frequency. Explain how your graph would change if you used a tuning fork of higher frequency.
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 

11.  How would the value of the period change if the frequency were higher? Explain your reasoning clearly. 
___________________________________________________________________________________________________________________________________________________________________________________________________________________________________

12. How many different values of C are possible in order to match this graph? Explain your reasoning. _________________________________________________________________

__________________________________________________________________________

Find another value of C that will work and record it below. Check this in your equation, and discuss your reasoning. _______________________________________________________
__________________________________________________________________________
13.  What changes could you make to fit your equation with a sine curve without returning to the graph? Record the adjustments to any variables. _________________________________

___________________________________________________________________________

14.  Check your changes by pressing and changing the cos to sin in your equation. Record the final equation below and your reasons for making changes. 

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
