The Harmonic Mean in Problem-Solving

I.  Harmonic mean is defined and developed thus:


Three or more numbers are in harmonic progression if their reciprocals comprise an arithmetic progression.


Let the harmonic mean of a and b be x.  Then a, x, and b are in harmonic progression and their reciprocals 
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are in arithmetic progression.  This implies that these reciprocals increase in order by the same addend or difference, which leads us to
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Solving, 
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II.
Defining the average of two speeds a and b as total distance divided by total time, the average is the harmonic mean.

III.   The two-pole problem is famous in interscholastic competitions in suburban Chicago.  Required is the distance above the ground of the intersection of two guy wires, each of which extends from the top of one of two telephone poles of different heights (a and b) to the bottom of the other pole respectively.
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	By similarity of triangles, 
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Adding these equations and solving produces 
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, half the harmonic mean.


IV.  The rate-of-work problem, finding the amount of time t needed for two workers or two machines to finish a job when working together, given the time needed by each (a and b) when working solo, likewise yields half the harmonic mean, 
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