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DATE: ____________________________________
Oscillating Spring Lab 
http://www.walter-fendt.de/ph14e/springpendulum.htm
Background: 
Hooke’s law for a spring states that 

F = -kx, (1)

where x is the displacement of the spring from equilibrium, F is the force exerted by the spring, and k is the spring constant. The negative sign just means that the restoring force is opposite in direction to the displacement.

If a spring obeys Hooke’s law, then a mass hung from the end of the spring will undergo simple harmonic motion when displaced from equilibrium and released. That is,

x = Asin(wt+f), (2)

where A is the amplitude of oscillation (maximum displacement from equilibrium), w is the angular frequency in rad/s, and f is a phase angle that depends on when timing starts.  w is related to the frequency in hertz (f) and the period (T) by w = 2pf = 2p/T. By substituting Eq. (2) into Eq. (1) and using Newton’s 2nd law of motion, it can be shown that
[image: image1.emf]
Thus, k can be measured statically (mass just hanging there) using Eq. (1) or dynamically (bobbing mass) using Eq. (3).

________________________________________________________________________

Define the term Period: ____________________________________________________

Define the term Amplitude: _________________________________________________

Activity 1: Purpose - Determine the effect of changing the amplitude of vibration in an oscillating system on the period of vibration for that system. Simply let a mass bob up and down and collect one run of data—record what happened to the period of vibration as the amplitude dies down.

Period 1 = ______, Period 2 = ______, Period 3 = ______, Period 4 = ______

We conclusion the relationship between amplitude and period is

________________________________________________________________________

because_________________________________________________________________

Activity 2: Purpose - Determine the effect of changing the mass of an oscillating system on the period of vibration for that system.

Intelligently choose your constants. What are they—and why did you choose the particular value that you did?

We chose to keep _________________ constant at a value of _____________________ because ________________________________________________________________

Provide a graph of data for this activity using Excel.
Found Equation from Excel graph (include units): _______________________________

[image: image6.emf]Compare your equation with accepted equation, 
• Compare basic relationship ________________________________________________

________________________________________________________________________
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• Using your constant values, calculate              = _______________
• Find the percent difference between value above and the corresponding value from your found equation.
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o ________________________________________________________________

Activity 3: Purpose - Determine the effect of changing the spring constant of an oscillation system on the period of vibration for that system.

Intelligently choose your constants. What are they—and why did you choose the particular value that you did?

We chose to keep _________________ constant at a value of ______________________ because _________________________________________________________________

________________________________________________________________________
Provide a graph of data for this activity using Excel.

Found Equation from Excel graph (include units): _______________________________

[image: image8.emf]Compare your equation with accepted equation, 
• Compare basic relationship ________________________________________________

________________________________________________________________________

• Using your constant values, calculate [image: image3.emf] = _______________

• Find the percent difference between value above and the corresponding value from your found equation.
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o ________________________________________________________________

Additional Questions – use any run of data to answer questions:

1. When the position of the mass is farthest from the equilibrium position, what is the velocity of the mass?  ______________________________________________________

2. When the absolute value of the velocity of the mass is greatest, where is the mass relative to the equilibrium position? ________________________________________________________________________
3. Calculate the kinetic energy of the mass at various times. Calculate the potential energy associated with the spring at various times. What can you say about sum of this kinetic and potential energy? Is this sum conserved? ________________________________________________________________________

[image: image5.emf]
