Damping Investigation.
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Theory suggests that the amplitude should decay exponentially with elapsed time according to the equation
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Where 
A
0 
= initial amplitude
t= Elapsed time
λ = damping constant
)You are given a long spring attached to a mass and a large cardboard disc to provide a damping force due to air resistance. You are to carry out an investigation into how amplitude varies with elapsed time and to determine the damping constant for your size of disc.





· Displace the disc by an initial amplitude (A0) of 200mm. 
· Determine the time period of the oscillation, T. This is amplitude independent. Take repeat readings.
· Release the disc from 200mm displacement and determine its amplitude (A) after 2 oscillations.
· The time taken for two oscillations is called the elapsed time, t. Calculate this by multiplying the number of oscillations by the time period.
· Repeat the procedure, measuring the amplitude and elapsed time after 4, 6, 8, 10, 12 oscillations.
· Record all measurement of t and A in a suitable table with space for repeat readings and averages. Include a column for lnA.
· Plot a graph of ln A against t. Use the graph to determine the value of the damping constant, λ. 
Questions.
1) What is the independent variable?
2) What is the dependent variable?
3) List any control variables.
4) Describe any errors in your measurement of lapsed time and Amplitude.
5) Suggest 3 ways of reducing the errors.
6) Estimate the percentage uncertainty in your measurement of the time period.
7) Estimate the percentage uncertainty in your measurement of Amplitude after 2 oscillations
8) What does the gradient of your graph represent?
9) What does the intercept of your graph represent?
10) How well do your results support the predicted theory? Explain Why.
11)  If you repeated the experiment with a spring with a lower spring constant, would this make it more or less accurate?  Why?
Further work. The time taken for the amplitude to decay to half its initial value is called the half time, t1/2. (similar to half life in radioactivity ). Plot a graph of Amplitude against elapsed time to determine the half time. Show all working out on the graph
Theory suggests that  the half time is related to the damping constant by the equation

Compare your results to the theory
