
Lab 8: Simple Harmonic Motion

Objectives

Experimentally find the angular frequency of a simple harmonic oscillator and compare this with the theoretical
value.
Use the Fast Fourier Transform (FFT) function to find the peak frequency.
Experimentally test the relationship between the mass of the object and the angular frequency of the oscillator.

Physics Overview

Simple Harmonic motion has been inadvertently studied in many of the labs done thus far including the pendulum lab
and the spring lab. Simple harmonic motion is the type of oscillatory motion that occurs when a mass on a spring is
subject to a restoring force. This restoring force is directly proportional to the displacement of the mass from the
equilibrium position and always pulls the mass back in the direction of the equilibrium position. The period of this
motion can be derived using Newton's Second Law in the following manner: 

By solving the differential equation, we can get the following expressions for the displacement, velocity and
acceleration of the mass as a function of time. 

Here, but the relationship between the angular frequency and the period is Combining these equation, we get 

The picture below summarizes all of this information. 

Fast Fourier Transform

The purpose of the FFT function is to take a signal from its original domain, which is usually time or space, and
transform it into a representation in the frequency domain. For sinusoidal functions with a constant period, the Fast

Copyright ©2017 W.H. Freeman Publishers. Distributed by W.H. Freeman Publishers. Not for redistribution. 



Fourier Analysis will result in a peak in frequency space at the frequency of the waves. 

By clicking on the tools button, ( ), you will see this menu pop up: 

.

When you click on the FFT drop down menu, there will be options ranging from 256 to 4096. These numbers represent
the number of bins in which the frequency axis is divided. To get proper resolution for this lab, you must use the 4096
option.

FFT has many applications in engineering, math and science. It is a very useful tool and it will be useful in today's lab as
well! 

Let's Get Started

Watch the following video to find out what you will be doing in today's lab. 

Procedure

1. Using methods from previous labs measure the mass of the device and the spring constant of the long spring.
2. Turn on the Accelerometer and the force probe.
3. Using the paper clip and the long spring, hang the device and allow it to oscillate.
4. Measure the time between 5 peaks. This will represent 4 periods. Do this both at the beginning of the run and the
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end.
5. Find the period from the times taken above. Compare the 2 values.
6. Using the period, find the angular frequency, Ï‰. Repeat this step for 3 more trials and calculate the mean and

sigma.
7. Use the Fast Fourier Transform function (4096 option) to find the peak frequency.
8. Find Ï‰ using the mass and the spring constant. Compare this to the values found above.
9. Repeat this for at least 2 more trials by adding more mass to the device.

10. Plot the angular frequency of the device (found from the period) versus the mass of the device. Include error bars
for both the angular frequency and mass.

Analysis

When you plot the Angular Frequency v. the mass of the object, you will be fitting the plot with a "power" trendline in
Excel. This trendline will give a curve that can be described with the following equation: Note that can also be
expressed as 

Before moving on please make sure you undertand the following when comparing the equation above to the equation
for the angular frequency, (where x is the mass):

What numerical value you expect B to be
What you expect A to be (in terms of constants)

Other questions to answer in your lab report

How did the period from the beginning of a run compare to the period from the end of that same run?
How close are all values of that you found (experimental, theoretical, FFT)?

Copyright ©2017 W.H. Freeman Publishers. Distributed by W.H. Freeman Publishers. Not for redistribution. 


	08-Sim_Har_Motion

	5jb20vZW1iZWQvMk5yUHFpb2ZPSkkA: 
	button0: 



