Functions and Modeling

Assessment
Functions and Modeling
Spring Mass Motion Lab

Lab: Spring Mass Motion

Purpose

You will find a model to represent a “real world” spring-mass system’s motion (ignoring damping).

Set-up and Procedure 

Apparatus set-up is pictured here:
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1) Make sure the calculator and the CBL are turned on and that the mass is positioned directly above the motion detector (For best results, one can tape a small square of paper to the bottom of the mass, so the detector can better ‘see’ the mass).

2) Start the HOOK (TI©) program on the calculator.

3) Carefully pull the mass down and release it to allow it to oscillate. As soon as you are confident that the motion is smooth and only vertical in direction press [ trigger ] on the CBL (TI-Calculator Based Lab).

4) The motion of the spring-mass will be sent to your calculator as a graph of position vs. time.

5) If you do not obtain a fairly smooth and consistent graph, repeat steps 1 through 4 until you do.

Analysis and Conclusions

Name _____________________________________       Class/Day ___________________ 

You will determine an equation 
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 that represents the position of the spring (y) as measured over time (x) and the 1st and 2nd derivatives of this function.

1) Find C in the above equation by using [ trace ] on your calculator to record the y-value of the first max. and the first min. you encounter on your graph. Record C below.
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What is the name given to C ?

2) A can be found by using the [ trace ] feature in your calculator just as you did in 1).
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 What is the name given to A ?

3) The observed period of the spring’s motion can be found by using [ trace ] to find the x-values that correspond to the first two max.’s on your graph and then computing 
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. Once you have found the observed period for the graph, B can be filled in for the sinusoidal equation above by using:
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Find B for your equation.

4) D can be found by using [ trace ] in your calculator. Record the x-value at the first max. on your graph. Record your D value here.

What is the name given to the D value?

5) Now fill in the equation 
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 completely for your particular graph and write it here.

6) Graph the above equation on your calculator along with the data that you have collected. Do the graphs match? At this point, you must show the graphs to me before you can continue. Draw a picture of your graph, below, labeling the period, max & mins, etc.
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7) What would 
[image: image8.wmf]¢

y

 represent in terms of the motion of the mass-spring? ALSO, Find 
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. (SHOW ALL WORK)

8) What would 
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represent in terms of the motion of the mass-spring? Find 
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. 
(SHOW ALL WORK)

9) As a check, graph the derivative of your original data. (You can do this inside the data collection program when you touch the graph key.)  Then graph the 
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 equation you found above in the same window. Are there any differences? If so why might the two graphs differ? 

10) Compare the graphs of y and 
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in your calculator. Does their relationship make sense based on what you know? Explain.

11) Find the position, velocity, and acceleration of the mass-spring at x = 0.5 sec. 
(SHOW WORK)

12) Lastly, explain the usefulness of sinusoidal equations and their derivatives in the "real world." (Give at least two meaningful applications of sinusoidal equations.)
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