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Northern Arizona is a high-desert region with many
colorful, beautiful, and strange land-forms. It looks just
like Mars. | spent my childhood playing and exploring all
of that land by day, and by night was greeted with an
expansive and clear night sky. As Navajo children, we
are told stories of how all those land forms and
constellations in the sky came to be, because we are
taught it is important to know your origins: both your
own existence and the land you inhabit. When | started
working at NASA Jet Propulsion Laboratory, | realized
the space exploration we do is all an expansion of my
childhood lesson: to better understand our own
existence in this world, and the universe that created us.

—Aaron Yazzie, Mechanical Engineer, NASA Jet
Propulsion Laboratory
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Measuring Distance

to another.

To the right is a chart of Bluebird distances
between communities. Distances are given
to the nearest mile.

Note that there are zeroes along the
diagonal of the diagram (here colored
blue), because the distance between a
town and itself is zero. Sometimes we
don’t actually enter these zeroes.

Also, some of the distances are left out,
because they would repeat distances
already given. For example, the distance
between Newcomb and Gallup is 51 miles,
and it is the same as the distance between
Gallup and Newcomb. So we don’t enter
the same distance twice.

We want to look at the situation
geometrically. On the next page is a map
showing the towns in the chart.

For this Bluebird Session, we will measure distance ‘as the bluebird flies’; that is, as if we could fly in a straight line from one place
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peramge | @ CETtain store which has a branch in Tuba City and
another in Gallup. Which towns are closer to the store
in Tuba City? Which are closer to Gallup?

2) What is the ‘border’ between points closer to
Tuba City and points closer to Gallup?

3) Which points are the same distance
(‘equidistant’) from Tuba City and Gallup? There may
not be a town at such a point, but is there a town that is
almost equidistant?

4) Suppose we are thinking about the distance
from each town to Tuba City. Which towns are closer
toTuba City than Chinle is to Tuba City? What is the
shape that separates these towns from those that are
further than Chinle is from Tuba City?

! : COLORADO 1) Suppose we had to decide whether to travel to
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QUESTION—What is the reason behind 3.14, or 7t (pi)?>—from Rivas T.

BLUEBIRD SAYS—AI| circles are similar. They look the same, only some are bigger and some are smaller.

This is not true of rectangles. A dollar bill is a rectangle that’s longer than it is wide. But a typical ID card
is a rectangle that is more like a square. You can tell the difference in shape without knowing how far
away you are from the object.

Mathematicians describe this property of circles by noting that the ratios of corresponding parts of a
circle are always the same. Pi (7)i, which is approximately 3.14, is the ratio of the circumference to the

diameter in any circle. There are a bit more than three diameters which will fit around the circumference
of any circle.

There is no sz, no constant, for rectangles. The ratio of the width to the length, or the width to the diagonal, or any other two
corresponding line segments, will be different for different ‘kinds’ of rectangles. But there is only one ‘kind’ of circle. So  is a
constant for all circles.

::cl\.lr The radius of the moon is approximately 1,079.6 miles. Think of the moon as a sphere. If we could slice it through
OF THE its center, the cross section would be a great circle of the moon. How would you use 7 to calculate the
. 10
FORTNIGHT circumference of such a great circle®
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