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Simple Harmonic Motion Experiment - Response Sheet
You do not need to turn in your lab manual, only this sheet. 
Part I of the lab
Question 1: As you increase the length of the pendulum, does the period increase or decrease?  What if you double the mass by adding a second mass to the rod at the same place as the first one—does this have a significant affect on the period?

Challenge: What is the smallest period you can achieve, using the rod and either one or two masses?

Question 2: The masses are mounted this way to give you control over the period of the oscillations. Leaving the bottom mass at the end of the rod, how should you position the top mass so the pendulum oscillates relatively quickly? How should you position the top mass so the pendulum oscillates very slowly?

Part II of the lab – keep these values constant in part II
M1: ________


M2: ________


m: ________

X1: ________


X2: ________


L: ________
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Calculate the theoretical angular frequency: 
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Using the experiment, compare the angular period of the pendulum for successively larger initial angles. That is, conduct your trials in order of increasing initial angle. To find the angular frequency, use the Curve Fit (f(x) = ) button in the software, and fit a sine function to the angular position graph (include several cycles). The software will fit this function: 
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  The A value is the initial angle, in radians, and the B value is the angular frequency. Ignore C and D!
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Question 3: Is there an obvious trend in the angular frequency values as the initial angle increases? If so, describe the trend, and provide and explanation for it. In addition, compare the values you determine from the experiment to the theoretical angular frequency calculated above, and comment on the agreement between them (assuming they agree at all).
Question 4: How do the graphs for the large-amplitude oscillations compare to those for small-amplitude oscillations? Make a sketch of six graphs (three at small angle, three at large angle) to show any differences.
Part III of the lab – close the original software and load “SHM – Energy graphs 2018”
Important – use one mass only, and put that mass at the end of the rod (the end of the rod should coincide with the bottom of the mass).
Make sure the pendulum is at rest at the equilibrium position when you hit Collect, and wait before the program starts collecting data before you start the pendulum moving.
Question 5: In part III, what do you expect the total energy graph to look like? The actual one won’t be perfect, but compare what you obtain for the shape of the total energy graph to what you expect to get.

Question 6: How does the peak value of potential energy compare to the peak value of kinetic energy? What is the expected relationship between these peak values? Can you come up with any possible explanations for any difference you may observe?

Question 7: What happens to the total energy over a long time? Does it stay constant, increase, or decrease as the pendulum oscillates over a long time interval? How can you explain this? (Note, you can change the settings to collect data for a long time.)
Question 8: Sketch the ideal energy vs. angular position graphs. For the actual graphs, can you explain why the potential energy vs. position graph is much smoother than the kinetic energy vs. position graph?
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