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The Simple Pendulum

Purpose

Your goal in this experiment is to determine the factors that affect the period of the simple pendulum.

Theory

Discuss the physics of the pendulum as best as you can. You should include in your discussion, a free-body diagram of the simple pendulum and a derivation of the general expression for the tangential or angular acceleration of the pendulum. If you use any references, please cite them (4 points).

Hypothesis

State a hypothesis for this experiment based on your work in the Theory section. Be sure to state the rationale for your hypothesis (2 points).
Procedure
Write the procedure of your experiment in this section.  The procedure can be presented as a numbered list (2 points).
Data, Analysis, and Results
This section should contain all your data and results (interpretation of data-8 points). Part of the grade on this report will be based on the number of parameters than can varied that might affect the period of the pendulum. Watch units and significant figures.

Conclusion

Summarize your results and discuss the experimental error in this section.  Does your data agree or disagree with your hypothesis? The conclusion should be no less than 100 words (4 points).

Please include this page in your report.
General Information for Lab
1. It is important to realize that if one has some knowledge of the basic physics of the system, then it is possible to deduce that factors that affect a physical quantity of a system.

2. After discussing the physics of the pendulum state a hypothesis that predicts the quantities that affect its period.

3. It is important to understand that one can only vary one parameter at a time; otherwise, it is not possible to do a systematic study of a system.

4. Make sure that if any parameter other than angle is varied then the maximum angle of oscillation must be less than 10 degrees (angles should be plotted in radians).

5. For any parameter that is varied the student must collect at least 10-15 data points, unless the setup does not allow them to do so.

6. Because reaction time can be as high as 0.75s, it is important to time 30-50 oscillations to measure the period of oscillation of the pendulum. This will reduce the error to (0.03s per oscillation.

7. Write the procedure like a set of instructions that would be given to a student doing the lab the first time.

8. Conclusion-Summarize the experiment. What does the data suggest about how the period of the pendulum depends on the varied parameters? Do the results agree with the hypothesis? How do your results agree of disagree with your hypothesis? What were the random errors of the experiment? What were the systematic errors in the experiment? Do the sources of error affect? How confident are you in your results? What affects the confidence in your data?
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