Simple Harmonic Motion

Lots of things vibrate or oscillate.  A vibrating guitar string, a swaying bridge, the loudspeaker in a radio, and motion of a child’s playground swing are all examples of physical vibrations.  A simple simulation of harmonic motion can be found on the PhET website: http://phet.colorado.edu.  This simulation models Simple Harmonic Motion (SHM) of a given object of unknown mass.

Learning Objectives:

1. Identify velocity and acceleration while observing the SHM of the particle.

2. Understand the key components of the sinusoidal equation for displacement, velocity and acceleration.

3. Determine the amplitude and period of an observed SHM.

Procedure to set up the simulation:
1. Open the “Motion in 2D” simulation”. 

2. Select “show neither” for the “velocity or acceleration?” setting at the top of the window. 

3. Select “Simple harmonic” at the bottom of the window.

4. Observe the particle’s movement and identify +xm, -xm, and the equilibrium points.

5. Select “show both” for the “velocity or acceleration?” setting at the top of the window.

6. Run the simulation and determine which vector represents velocity and acceleration.

7. Measure +xm, -xm  using a metric ruler and the period of oscillation using a stopwatch.. Using this data develop a model equation that defines displacement.

8. Take the derivative of x(t) with respect to time to develop a model equation for velocity.

9. Take the derivative of v(t) with respect to time to develop a model equation for acceleration.
10. Assume the moving particle is an example of a linear simple harmonic oscillator with mass = 2 kg. that moves under the influence of a Hook’s law restoring force given by      F = -kx.
11.  Find the value for the constant, k, in this linear simple harmonic oscillator.
