1.
Prove that the reciprocal of the harmonic mean of x and y is the arithmetic mean of the reciprocals of x and y.

The reciprocal of the harmonic mean is 1/[2/(1/x + 1/y)] = (1/x + 1/y)/2.  Now we can multiply the equation of the reciprocal of the harmonic mean by (1/x+ 1/y)/(1/x+ 1/y).  This gives us [(1/x + 1/y)/2][ (1/x+ 1/y)/(1/x+ 1/y)] = [(1/x + 1/y)(1/x + 1/y)]/[2(1/x + 1/y)].  Therefore, the reciprocal of the harmonic mean is equal to the arithmetic mean.

2.
Write the harmonic mean of x and y as the quotient of two polynomials in x and y.

Let f(x) = x + y and g(x) = 2y.

Therefore, H(f(x), g(x)) = 2/[(1/(x + y)) + (1/2y)]

3.
Let H(x) be the harmonic mean of w and 30.  Show why the limit of H(w) = 60 as w approaches infinity.

The harmonic mean of w and 30 is 1/[(1/60) + (1/2w)].  As w approaches infinity the value of 1/2w will approach 0.  This means that the term (1/60) + (1/2w) will approach (1/60).  Therefore the harmonic mean of w and 30 will approach [1/(1/60)] = 60.  Therefore, as w approaches infinity, the harmonic mean of w and 30 approaches 60.

