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Math 252   Calculus 2   Chapter 10, Section 2
3
CCBC Essex

Up to this point in your mathematical career, you probably have only studied the representation of a curve in the plane by a single equation involving two variables:  y = f(x).  In this section, we will study situations in which three variables are used to represent a curve in the plane.

Exercise 1a:  A moon revolves around a planet, staying in the same plane (in our simplified example), taking twenty days to complete one revolution.  The equation

9x2 + 16y2 = 144 is the elliptical path of the moon, where x and y are measured in units of 10,000 miles, and (0 , 0) is the center of the planet.  Sketch a graph of this equation.
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The equation 9x2 + 16y2 = 144 does not tell us the whole story.  Although it does tell us where the moon has been, it does not tell us when the moon was at a given point (x , y).  In order to determine the time, we introduce a third variable, t, called a parameter, on which both x and y depend.  We write both x and y as functions of t, obtaining parametric equations.  For this particular moon’s path, the parametric equations are

x(t) =




and

y(t) =
Exercise 1b:  Use the parametric equations to determine the location of the moon on days 3, 10, and 16 of the revolution, plot those points, and indicate the orientation.
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Exercise 2:  Show that the parametric equations used in Exercises 1a and 1b do satisfy the rectangular equation 9x2 + 16y2 = 144.  (“Rectangular” means “in terms of x and y.”)
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Exercise 3:  Sketch the curve defined by the following parametric equations, and indicate the orientation.




x = 3 – 2t
and
   y = 2 + 3t
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Exercise 4:  Eliminate the parameter in Exercise 3 to obtain the corresponding rectangular equation.

Exercise 5a:  Determine parametric equations for y = -2x2 + 4x + 6 using x = t.  Sketch the curve and indicate the orientation.

x = t
y =
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Exercise 5b:  Determine parametric equations for y = -2x2 + 4x + 6 using the slope 
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 at the point (x , y).  Sketch the curve and indicate the orientation.
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