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Clay Bennett

Assignment 10.9

In this assignment I will be entering the fun world of parametric equations.  The focus of my investigation of parametric equations will be on the equation
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This equation will be graphed over the interval [0, t], [t, 6.28] (note that 6.28 is approximately 2*pi).  The approach I will take toward this equation is to see the changes in the graph when a = b, a > b, and a < b and as k gets larger (assuming the k1 = 1).  

I will start by examining the equation when k = 1.  Now let’s see what happens when a = b.

This is when a = b = 1, a = b = 2, a = b = 5, and a = b= 11.
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As you can see, when a = b = n then the graph forms a circle around the origin with a radius of n.  Now let’s see what happens when a > b or a < b.

The following graphs are when a = 2, b= 1; a = 3, b = 2; a = 1, b =5; and a = 7, b =20.
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From the previous series of graphs we can see that our equation forms various eplipses around the origin.  The maximum height of the elipse is 2*b and the maximum width is 2*a.  This holds true regardless of whether a > b or a < b.  

Now I will move on to examining a and b when k = 2.  I will begin looking at the graph when a = b.  Here is a movie of when a = b for {1,2,…,10}.
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From the movie you can see that the equation forms a line segment whose slope is negative one and its endpoints lie on the n value of the x and y axis.  

Now I will look at the equation when a and b are different values.  The following graphs are form when a = .5, b = 1; a = 2, b =6; a = 8, b = 3; and a = 9, b = 2.
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From looking at these graphs and others that I did not post, it seems that the equation forms a line segment whose in endpoints are the b value on the y-axis and the a value on the x-axis.  All of the segments have a slope of –(b/a).

Now I will move on to examine the equation for when k = 3.  This will be the last specific case I will examine.  As always, I will start with when a = b =n. 
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From this movie you can see that the equations form four curves.  The end point of each curve is determined by the abs(n) on the x and y axis.

Now I will look at the graphs of the equation when a and b have different values.  The following graphs will these values of a and b.  a = 1, b = 2; a = 12, b = 7; a= 3, b = 8; a = 4, b =6.
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As you can see, the endpoints of the curve are determined by |a| and |b| with the b value corresponding with the y axis and the a value corresponding with the x-axis.  

After looking at these first three special cases of the equation, we can tell what the roles a and b play in the equation.  Now lets look as what role k plays.  Here is a movie of when k goes from 1 to 10 (note that a=b).
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From this movie, we can make two observations. The first observation is, as k gets larger, its curve converge more and more toward the origin.  The second is that when k is an odd integer then a curve is formed in each quadrant.

