
Problem 5: ‘Goes out one ear and into the other’

Today is party time, as we celebrate the 25th edition of the MMM. My garden gnome
participates in these festivities, and I have decorated it with a special red party hat,
which carries the five-pointed star of the city of Maastricht that I placed right on the
front, with its center exactly in the middle of the party hat.

The upper part of the garden gnome’s head (which for the most
part fortunately is hidden under the hat) is shaped as a sphere,
and the gnome’s two ear holes happen to be located precisely dia-
metrically opposite each other on that sphere. When measured in
centimeters, the distance between the two ear holes (the diameter
of the sphere) exactly equals the square root of 136.

The party hat itself is shaped as a cone and it perfectly fits on
the garden gnome’s head. To specify this further: it is tangent to
that sphere just there where the brim of the hat touches it in a
circle. This circle is of course a little smaller than the ‘great circles’
on the sphere: if the garden gnome stands straight up, then this
touching circle is placed in a horizontal plane exactly 2 cm above
the horizontal plane that passes through the two ear holes.

This morning I witnessed a surprising scene. An ant crawled out
of the garden gnome’s left ear! It first crawled up to the brim of
the party hat to the point (2 cm higher) that is straight above the left ear. I later
measured that in doing so, it covered a distance of 2.51 cm. (Clearly, it needed a bit
more than 2 cm to get there, because as you can see the ears aren’t nicely shaped
as a sphere.) Next, from that point on the brim onward, the ant crawled further
across the party hat in the shortest way possible to the center of the five-pointed
star of Maastricht. Then it continued its way to the right ear, in which it finally
disappeared, by following a path which precisely mirrored the path it took on the
left side of the garden gnome’s head and hat.

Question (a): My garden gnome is English, and it’s indicated on the label that
without the hat it’s exactly 20.60 inches tall. How tall is it, in inches, now that it is
wearing the hat?

Question (b): What is the total distance covered by the ant, in centimeters, when it
went out one ear and into the other, along the path described above?

(Note: By definition, 1 inch exactly equals 2.54 cm. For both questions: specify your
answers to 2 decimals after the decimal point.)


