Math 167 – Summer Scholars 2007

Final Project Guidelines

As a part of this course, students will be asked to submit a final project in the form of a short paper on some mathematical topic related to this course.  The following guidelines should be kept in mind:

TOPIC

· May be related to any mathematical topic covered in this course.  Check the syllabus for which sections we will be covering.  Students may, with permission, cover another pre-calculus topic in the textbook, but which we will not be covering in the course.

· Students should submit their topic ideas for approval, no later than July 9th.  A short paragraph summarizing your intentions is sufficient.

· Topic should be suitably mathematical in nature.  It may be historical, explanatory or problem solving.

FORMAT

· The paper should be 3-5 double-spaced, typed pages in length, but no longer than 2000 words.
· Students should use a 12 pt. font.

· Footnotes or endnotes are acceptable.
· Writing style matters!  Good style and diction are expected.  While I am most interested in the contents of your writing, glaring errors will earn point deductions.

· You should gear your paper toward someone with at least a basic knowledge of algebra.

· Students should consider using an equation editor for complex equations.  Word’s Equation Editor is installed on all campus computers, and can be installed on home computers from the Word or Office Install disk.

· A bibliography should be included at the end of the paper.  Websites are okay if they are academic in nature; Wikipedia is not acceptable.

DUE DATES

· Topic Paragraph: July 9th.

· Final paper: July 27th (last day of class)

· Students may submit material earlier than these dates.

OTHER:

· Students are responsible for producing individual papers.  These are not group projects.

· Students may submit projects in hardcopy or electronically.  (If submitting electronically, they should arrive in my email inbox NO LATER than noon on the due date.)

How the Equation of a Circle is Derived [SAMPLE]

Betsy McCall

The circle was considered the most perfect of shapes by Greek philosophers following in the tradition of Aristotle.1   It was because of this perfection, together with the belief that while the Earth was imperfect, all things in heaven were perfect, that Greek philosophers assigned circular or spherical shapes to all things in the Heavens.2  Following in this Greek philosophical tradition, the Hellenistic astronomer Ptolemy devised a system of planetary motion based on circled embedded in circles to explain the motions of the planets.3  It was not until centuries later that Kepler overthrew the supremacy of the circle and reduced it to the special case of an ellipse.4  In this paper we will consider both the geometric and analytical geometric definitions of a circle and derive the equation governing it in Cartesian coordinates and polar coordinates from these definitions.

The geometric definition of a circle comes from the relationship of its edge to its center, where the edge is defined to be equidistant from that center.  That edge is called the circle, and its length the circle’s circumference.  The distance between the edge and the center is called the radius.  Two radii end to end and passing through the center of the circle is called the diameter.5
When we move into the world of analytical geometry, we have to adopt the trappings of coordinates of points in a plane.  Cartesian coordinates are most familiar, so let us begin there.  Each point in the Cartesian plane is labeled with a pair of coordinates (x,y), where x is the horizontal distance from the origin, the point we have designated as (0,0), our starting point, and where y is the vertical distance from the origin.6  We will consider the case where the center can be at any location in this plane, so we will similarly designate the center as point in this plane, in this case (h,k).
In the Cartesian plane, we define a circle to be those points (x,y) which are equidistant from a fixed center (h,k).  That distance, the radius, we label as r.7  From this definition, we can construct the definition of the circle using the distance formula for points in a plane, which is given by 
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 The components of this formula are: d is the distance, (x1,y1) is the first point, and (x2,y2) is the second point.  For our construction, r is our distance, our first point is the center (h,k), and our second point is (x,y), the arbitrary point on the circle.  If we make this substitution into the distance formula we get:
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Squaring both sides yields the standard equation of a circle in the Cartesian plane.
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If the center is (0,0), and the radius one, the equation of the familiar unit circle emerges:
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Any point which satisfies the equation of circle will be on circle’s edge.  Any point which fails to satisfy the equation, is not: it is either in the interior, or outside the circle.

The equation of a circle can be modified to draw circular disks in the plane as well.  For instance, if we convert the equals sign to an inequality, we have produced the equation of a unit circle disk:
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In addition to the Cartesian coordinate system, there are other coordinate systems that make working with circles even simpler.  One of these is the system of polar coordinates.  In the system of polar coordinates, the two coordinates are not horizontal and vertical units, but rather the angle a line makes with what was once the positive x-axis, and the straightline distance from the origin to the point.  These coordinates are designated as (θ,r).8  Under these conditions, since the circle exists at the same distance from the center for all angles θ, the equation of a circle is just r equal to a constant.  For instance, in the case of the unit circle, r=1.  
This definition of a circle can be extremely convenient, particularly in calculus, since the definition of a circle in Cartesian coordinates is not a function, and when rewritten as a function (for the semicircle) 
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 is not easy to work with, whereas, in polar coordinates, constants are extremely easy and produce equivalent results.9
Notes:

(All numbered statements require supporting references.)

Bibliography:

(List of references, general and specific.)

_1244106194.unknown

_1244106398.unknown

_1244106739.unknown

_1244108093.unknown

_1244106299.unknown

_1244105844.unknown

