Physics

Ch. 7 Lab II: The Inertial Balance

If one wanted to keep track of their weight as they traveled through the Universe, it would be a challenge since the force of gravity varies as you change your location. For example, on the Moon you would weigh less than on Earth and on a planet the size of Jupiter, with a solid surface, you would weigh more than you do now. To circumvent this issue, you could just consider your mass. In this lab, you will use an Inertial Balance to determine the mass of an unknown object. 
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This is what an inertial balance does. It uses two strips of spring steel to apply the same "effort" in order to vibrate it back and forth. (A vibration involves speeding up, slowing down, and changing direction, so the state of motion of the object is certainly changed.) If the object vibrates quickly it is not "lazy" - it does not have much mass. Objects that vibrate slowly have a large mass.

By measuring how fast known masses vibrate on the inertial balance, you can construct a graph that "calibrates" the balance - that is, if you know how quickly an unknown mass vibrates you can use the graph to determine its mass.

1. Determine your mass in kilograms and slugs.
2. Using the Inertial Balance with known masses, fill in the table below. Use at least 7 masses, starting with the most massive you can effectively use and then decreasing. 
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3. Make a plot to determine the relationship between the Period or Frequency and the Mass. 

4. What function best represents the relationship you found?

5. Use this rule to determine the mass of the unknown.

6. Check your unknown mass with the triple-beam balance.
7. Calculate a Percent Error.
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