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38 CHAPTER 3. THE INVERTED PENDULUM

Step 1. All the measurements this week are done with the actuator plat-
form locked in place. Use the attached thumb screws to lock the platform
(see your instructor if you are not sure about this). If the platform is se-
curely locked, it should not rattle if you shake it gently.
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Figure 3.3: IP leg with the flex joint and the load device.

3.7.2.2 The IP Leg

When adding mass to the top of the leg, add weights symmetrically on
the load device (see Figure 3.3). This ensures that the center-of-mass of
the added weight is always positioned at the same distance from the pivot
point (i.e., this ensures that ℓ stays constant as you change M).

Step 2. Using the spare leg in the lab, measure the length ℓ and mass
m of the leg, including measurement uncertainties (error bars). Measure ℓ

from the center of the flex joint to the center-of-mass of the added weight.
Note that you cannot actually measure ℓ very well because of the large
size of the flex joint. Use common sense to estimate an uncertainty in ℓ,
based on the length of the flex joint and how accurately the load mass can
be placed. Note that your measurement of m does not include the mass
of the magnet assembly on the IP, which you can take to be Mmagent = 6
grams.

3.7.2.3 Resonant Frequency versus Load

Step 3. With no mass on the top of the leg (M = 0), measure the oscillation
period P = 1/2πω1 (with an error bar) of the IP using the Matlab data-
acquisition function IPRingDown. Use Equation 3.16 to estimate k based


