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. Abstract

Objectives/Goals
The purpose of my project isto see what would happen if a basic sine function is added to the graph of a
circleor an ellipse. | believe that a pattern will be created according to how the circle "bumps' around the
curve.

Methods/M aterials
Using the computer software "Nucalc," | graphed aregular circle. | overlaid it with a circle with the same
radius but with a sine function added to the equation of that circle. | noticed that adding a sine function to
acircle creates bumps, so | defined a"bump" as a curve that is outside but still intersecting the original
circle. | made t-charts to record the amount of bumps | saw as | increased the period of the sine function. |
recorded the number of bumps up to the 25th period. | made t-charts using circles with radii of two
through six. With ellipses, | followed the same procedures, and | used ellipses of different sizesfor my
t-charts.

Results
As| made my t-charts, | noticed that as the period increased, the number of bumps either stayed the same,
increased by two, or increased by four. The number of bumps was always an odd number. When |
overlaid the "morphed" circle with the sine curve graphed separately, | saw that the number of times the
sine curve crossed the x-axis while inside the original circle was equal to the number of bumps the
morphed circle has. In addition, when | increased the amplitude of the sine function that was added to the
circle, the number of bumps stayed the same, but the morphed circle began to break apart.

Conclusions/Discussion
My data supports my hypothesis because numerical patterns did exist in my t-charts. | found out that the
number of bumps on a circle uses the greatest integer function and 2rb/Pi, wherer is the radius of the
circle, and b isthe period of the added sine function. With ellipses, the number of bumps uses the greatest
integer function and 2cb/Pi, where c is the radius along the x-axis for the ellipse. Based on all the data and
research | have gathered, | was able to see arelationship between the number of bumps a sine curve
creates on a circle when added together and the period of the sine function.

Summary Statement
My project is about what would happen if asine function is added to a circular graph.
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