Jumping into Calculus

[image: image1.wmf]On September 30, 2006 at 3:25 PM, Cadet Matt Brown, USMA Class of 2007, parachuted the United States flag into Army’s Michie Stadium for the Army vs. Rice game.  He carried in his pocket a GPS unit that recorded his latitude, longitude, and elevation from the time he exited the helicopter to the time he landed.  The attached Quicktime movie, landing.mov, shows his landing.   Notice that a teammate keeps the flag from touching the ground as he lands.  In this lesson we investigate what the last few seconds of a parachute jump might feel like.

Figure 1:  Altitude as a Function of Time

Figure 1 shows a graph of CDT Brown’s altitude as a function of time in roughly the 25 seconds before he landed.  His altitude is measured in meters and time in seconds.  Based on this figure estimate his vertical velocity in the last few seconds before he landed.  As a check on your estimate watch the Quicktime movie again.  You can use a bit of Physics to obtain an  interesting comparison between this landing looking at vertical velocity and jumping off a ladder.

If you are standing on a ladder at a height h measured in meters your potential energy is
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where m is your mass in kilograms.  If you jump from the ladder then that potential energy will be converted to kinetic energy at the instant just before you hit the ground.  This kinetic energy is given by
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[image: image3.wmf]where v is vertical velocity measured in meters.  Compare this landing with jumping off a ladder.  How high would the ladder need to be to provide a comparable vertical velocity at the moment of landing?  CDT Brown is a very skilled parachutist.  You probably should not expect your first jump to be as well done as this one.  Look a CDT Brown’s vertical velocity earlier in the jump and investigate how hard his landing would have been if he had hit the ground with the same vertical velocity as he had earlier in his approach.

Figure 2: Distance from the Landing Spot vs Time


Figure 2 shows CDT Brown’s distance from the spot at which he landed as a function of time.  Distance is measured in meters and time in seconds. Based on this figure estimate his horizontal velocity in the last few seconds before he landed.  As a check on your estimate watch the Quicktime movie again.  Now compare this landing with running or walking off the edge of a platform.  How high would the platform need to be and how fast would you have to run or walk for a comparable experience?  Would you call your horizontal velocity a leisurely walk? a brisk walk? a steady run? a sprint?
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