HARMONIC CANTILEVER
WHAT TO DO AND NOTICE:


Stack the blocks on the table starting with number one to 15.  Carefully push the top block as far as you can without unbalancing it.

Carefully push the second block as far as you can without 

unbalancing it.  Continue the process as long as you like.

Can you get the top block completely off the table by moving only four blocks?  How about five?

If you move all fourteen blocks carefully enough, you can make the top block stick out about one-and-one-half times its own length past the edge of the table.

WHAT’S GOING ON?

With each push, you moved the center of gravity of the displaced blocks just to the edge of the table so the structure barely didn't topple.  To do that you moved the first block as far as its midpoint.  Then you moved the second block 1/2 as far as you moved the first, the third block 1/3 as far  as you moved the first, the fourth block 1/4 as far, etc.

The sum of all those moves is 1 + 1/2 + 1/3 + 1/4 + 1/5 + etc.

Mathematicians call this the harmonic series and they know it grows without limit if you keep increasing the number of additions.  (Historical statement here?  e.g. known to the ancients but proved in 18xx by yy?)

Harmonics also appear in music and many other places.  In music, the first harmonic has 1/2 the wavelength (twice the frequency) of the fundamental tone.  The next harmonic has 1/3 the wavelength (three times the frequency) of the fundamental, etc.  

Our ears find that harmonics of the same fundamental blend in a pleasing way.  The overtones produced by strings and most wind instruments are harmonics.  The overtones in drums and bells are generally not harmonics.  That is why drums and bells sound discordant to us.


