Math 207 Project #1 Due: April 13, 2005

Directions: Follow the directions for projects as listed in the syllabus. This project is
worth 15 points. You will be graded on the guidelines listed in the syllabus.

A rhumb line is a path on the surface of the earth that intersécts the lines of latitude at a
constant angle. It is the path a ship would follow if it headed on a constant bearing. An
example of a rhumb line is shown below. -

The shortest path between two points on the surface of a sphere is an arc of the great
circle passing through the two points (a great circle is the intersection of a sphere with
a plane passing through the center of the sphere). Although a rhumb line is generally
not the shortest path between two points on the surface of the earth, such courses remain
important today in navigation for sailors and pilots, as a great circle can be approximated
by a series of rhumb lines. The purpose of this project is to parameterize the rhumb lines
and to calculate their lengths.

Read about spherical coordinates in section 9.7 of Stewart’s Calculus, Concepts and Con-
texts. Take the radius of the earth to be one unit. Then a point P on the surface of the
earth is determined by two coordinates, its longitude # and its "latitude” ¢. Establish a
coordinate system with the origin O at the center of the earth, the positive z-axis passing
through the north pole, and the positive x-axis intersecting the sphere along the line of
longitude 0°. Let P’ denote the orthogonal projection of P onto the zy-plane, so that if
point P has rectangular coordinates (z,y, z), then P’ has coordinates (z,y,0). Then 0, the
longitude of P, is the angle that the vector OP' makes with the positive z-axis. The angle
¢ is the angle that the vector OP makes with the positive z-axis. So ¢ is not actually the
latitude of P, but rather the complement of the latitude. Make sure you understand that
the rectangular coordinates of P are given by

x=cosfsing , y=sinfsing , =z=cos¢.
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