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Up until now, you have been representing a graph by a single equation involving two variables. /f Qw
We will now introduce a third variable called a parameter into our equations. L/L) Sifs
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Consider the path of an object that is propelled into the air at an angle of 45°. If the initial velocity of the
object is 48 feet per second, it can be shown that the object follows the parabolic path

y= T +x » Rectangular Equation
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This equation does not tell the whole story! It tells where the object has been, but it does not tell when
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the object was at a given point (x, y) on the path.

To determine this time, you can introduce a third variable, ¢, called a parameter.
It is possible to write both x and y as functions of t to obtain parametric equations.

x =242t
y=-161*+242t »  Parametric equation for y
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Definition of a Plane Curve

The equations given by:

x=f(1)
y=g()

If fand g are continuous functions of 7 on an interval 1,
the set of ordered pairs ( f(@), g(t)) is a plane curve C.

are parametric equations for C, and 7 is the parameter.

Sketching a Plane Curve

e Plot points in the xy-plane
e Each x and y is determined by a chosen value for

e Plot the ordered pairs in order of increasing values of £ — orientation

Example: Sketch the curve given by the parametric equations:
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Two different sets of parametric equations can have the same graph
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HPC Parametric Equations 9.5
Using yvour Graphing Calculator in Parametric Mode
e Parametric Mode
e Window — set min and max for x, y and ¢
e Allows you to graph equations that are not functions
®

Notice that orientation is shown when window ‘12 open /
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Eliminating the Parameter
Parametric |_—__J> Solve for t in |:> Substitute into Rectangular
Equations one equation 2" equation :> Equation
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Rectangular equation is a parabola with horizontal axis and vertex at (-4,0)

Example 1: Identify and graph, using orientation, the curve represented by the equations:
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Example 2: Identify and graph, using orientation, the curve represented by the equations:
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Example 3: Find a set of parametric equations to represent the graph of
y =1-x* using the parameters:
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Match the set of parametric equations with its graph.
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o Sketch the curve represented by the parametric equations. Indicate orientation.
e Eliminate the parameter and write the corresponding rectangular equation. Indicate domain.
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