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Abstract

Most scientific papers include an abstract. The abstract is a self-contained document that is not a section of the main text.
Purpose of the experiment
The purpose of the experiment is to practice measuring the stiffness of a spring. Then to determine the frequency of vibration of a mass and spring system as a function of mass. Finally demonstrate and observe coupled oscillations.
Theoretical principles
Using the equation for simple harmonic motion provided in the lab pack (LAB3.pdf) as described by the harmonic function:
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The lab packet continues to deduce the velocity and acceleration using calculus to determine that the position, velocity, and acceleration as a function of time are all related by harmonic functions. Most useful to our purpose that acceleration is the second derivative of position:
	[image: image1.emf]x ( t ) = A cos ( ω t − ϕ)
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Then employing Hook's law one may take advantage of the fact that the mass attached to the spring in the mass-on-a-spring system does not change to observe that the force on the spring is:
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Using the principle that force is mass through acceleration one may observe:
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And within an isolated system one may conclude that angular velocity omega is related to the mass by the spring constant thusly:
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Thus the period is given by the relationship between angular velocity and periodicity as:
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Experimental procedure

Intitially the statics were gathered by selecting the proper spring/weight holder, calibrating the machine which measures displacement, and incrementally adding 50 grams to the weight holder and measuring displacement. Starting with first measurement of 50 grams:
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The linear regression curve was then calculated and plotted against the experimental measurements:
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Sources of error include spring weakening which can cause them to become “loose” over regions of extension and calibration errors which were thoughtfully avoided as the size of the regression errors shows. For all but the first measurement, they appear consistent within a thousandth.

Since the linear regression provides a slope of -0.0304094451, one may conclude that the rate of change of force with respect to displacement (-k) is the same. According to McClave and Sincich on pages 524 and 525, the estimated standard error of the regression model is 0.0051. Thus k is believed to be 0.0304094451 ± 0.0051 for the spring used to collect the experimental data at this point.
Experimental data

For the observations collected, the period of oscilation (position) was measured by zooming in on a screen shot and counting pixels between wave front's intercept with the x-axis to find the period (in pixels) and then counting the pixels between the time demarcations over a known interval e.g. 2 seconds to 4 seconds and comparing the ratio:
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Data Analysis and Discussion of Results 

The analysis of the data go here. It should include the numerical techniques used to extract data from the graphs from the data section.
Conclusions 

Conclusions regarding the acuracy of the theory versus the observed data should go here.
Appendixes
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Figure 1 (time stamp 3:15)
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Figure 2 (time stamp 3:46)
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Figure 3 (time stamp 3:50)
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Figure 4 (time stamp 3:56)
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Figure 5 (time stamp 4:00)
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Figure 6 (time stamp 4:36)
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