Swinging Pirate Ship
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This ride is very similar to the Ferris wheel and the roller coaster, and the accelerations that you experience are just the ones to move you along a circular path. In addition, this swinging ship is a pendulum, which should be a well-studied example from your physics textbook and physics lab.

 

Pendulum

If you remember the simple pendulum results, the period of oscillation, T, for a pendulum of length L is

 

T = 2 pi (L/g)^1/2

 

Estimate the length of the pendulum and measure its period.

 

Length (L) = ________m

Period (T) = ________sec

 

How well does the simple pendulum equation predict the period when the oscillations are not small and the pendulum is not simple? Calculate the period expected for a simple pendulum.

 

Period calculated from the pendulum's length = ___________sec

 

Does the theoretical prediction agree with your measurement, within 5%?

 

Just like the Ferris Wheel, the force you experience at the bottom of the ride can be measured as a change in your weight.

 

Ride the Pirate Ship while sitting on a bathroom scale. Measure the force!
Accelerations
Measurements of the "vertical" accelerations reveal some amazing accelerations! Where do you predict the accelerations to be the greatest when the ride is moving, and in what direction are the accelerations? Check one.

 

____At the top of the swing

____At the bottom, the "resting position"

 

Where is your speed on the ride zero meters per second, during the time the ride is being operated? Check one.

 

____At my highest position above the ground

____At my lowest position above the ground

____Never

 

Measure or estimate the following values
Your at-rest sitting weight (pounds) x 4.45 (N/lb) = Wo

Wo = ____________Newtons

 

Your sitting weight at the bottom while moving (pounds)

x 4.45 (N/lb) = Wbot = ____________Newtons

 

Calculate
Your weight at the bottom of the ride's motion is

 

Wbot = (Wo/g)a , so that your acceleration is

 

a = (Wbot/Wo)g = _____g = ________m/s2

 IF you measured the acceleration with a vertical, spring accelerometer, how do the two measurements compare? 

a (from spring accelerometer) = __________g 
