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Greetings, and welcome to Mount Potential!  Our climb today begins at the Visitor’s Center, shown on the map below.  Your job is to get that frictionless spherical 20 kg backpack of yours all the way up to the summit (note: when physicists get stuck, they often assume that all shapes are spheres to simplify the geometry).  





The map below is a topographic map.  Each of the “constant elevation” loops shown represents a region of increasing elevation as one moves from the visitor’s center to the summit.  If you are having trouble imagining this, think of each loop as having been cut from a thick sheet of cardboard, with all of the pieces of cardboard stacked as shown in the map below.  The stack would be highest at the point labeled “summit” and lowest around the edges, such as at the visitor’s center.  For the purposes of making this map, each successive constant elevation loop represents an increase in altitude (which is the same as elevation) of 50 meters.
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Before we begin our adventure, we need to answer a few questions, which have been generously laid out for you on the following pages.  (Isn’t that nice?)





�



What would a path that represents the shortest distance from the visitor’s center to the summit look like?  Sketch such a path on the map.


If you were following this “short path” from the visitor’s center to the summit, where would the hiking be hardest?  Where would it be easiest?  How can you tell?


If you were really planning a hike up Mount Potential, would you be likely to follow such a path?


Now sketch another path (draw one that does not overlap with the shortest path except at the beginning and the end) that you might actually plan on following as you climbed Mount Potential.  We will call this path the “real path” and the path from part 1 the “short path” when we need to distinguish between them.


What decisions went into choosing this path?


If you were following this “real path” from the visitor’s center to the summit, where would the hiking be hardest?  Where would it be easiest?  How can you tell?


Now think about the amount of work you need to do to get your frictionless spherical backpack up to the summit of the mountain.


Is there a difference between the amount of work you would have to do on the backpack to get it to the top over your real path and the amount of work you would have to do on the backpack to get it to the top along the short path?  If so, which is greater?


Is there a difference between the total amount of work you would have to do to get yourself to the top over your real path and the amount of work you would have to do to get yourself to the top along the short path?  If so, which is greater?


Are the answers to parts 3.a and 3.b different?  If so why?


Choose some point on a constant elevation line near (but not at) the summit along the short path and label it Ashort on the map.  Imagine that Mount Potential is completely smooth and that you were to set down your frictionless spherical backpack at this point.


What would happen?


In which direction would you have to apply a force to your backpack in order to keep it at rest?  Sketch a (small) vector representing this direction on the map at point Ashort.


How does the direction of that small vector relate to the nearest constant elevation line?


Choose some point on a constant elevation line near (but not at) the summit along the real path and label it Areal on the map.  Imagine that Mount Potential is completely smooth and that you were to set down your frictionless spherical backpack at this point.


What would happen?


In which direction would you have to apply a force to your backpack in order to keep it at rest?  Sketch a (small) vector representing this direction on the map at point Areal.


How does the direction of that small vector relate to the nearest constant elevation line?
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