
G-MG Tilt of earth's axis and the
four seasons

Task

The geometry of the earth-sun interaction plays a very prominent role in many aspects
of our lives that we take for granted, like the variable length of days throughout the
year and the four seasons. This problem will explore the role geometry plays in these
experiences. The picture below shows the sun and the earth in four different positions
of its annual orbit:
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The small blue arrows show the direction of the earth's orbit (counterclockwise)
around the sun. The red line is perpendicular to the plane of the earth's orbit and the
(blue) axis of rotation is tilted approximately . The tilt is directly toward the sun
when the earth is in the position marked (A) and directly away from the sun when the
earth is in the position marked (C). Here is a close up of how the sun's rays hit the earth
in position (C):

In positions (B) and (D), the tilt of the earth's axis is neither toward the sun nor away
from the sun.

In addition to orbiting around the sun once each year, the earth spins on its axis,
making one complete revolution each day: it makes a little more than  of these
revolution in each year.

a. At which point in the earth's orbit are the days in the United States shortest? At
which point in the earth's orbit are the days in the United States the longest? Explain.

b. Indicate in the picture which sections of the orbit correspond to the four seasons
(winter, spring, summer, fall) in the Unitied States. Justify your choices.

c. The tropics are the region of the earth where the sun's rays meet the earth
perpendicularly at some point in the year. Explain why the tropics are the area between
the lines of latitude of about  in the northern and southern hemispheres.
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