Parametric Equations
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When the point (x, y) is described by two coordinate functions f and g so that x isthe
value f relatesto ¢ and y is the value g relates to f, then we say that we have a
parametrization of the\pumic_,xlin m.s{the parameter ¢ . A collection of points (x, y)
defined in this way is called a plane curve.
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Convert between parametric equation and standard rectangular ggtiaution

/ \‘\'-t x 'é(
y—1/2 995" V.

F (>)- —-x\J W







Parametric Mode on the Calculator

x=t
y=1/2%t2
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Graphing a parametric equation and Eliminating the parameter.



Try:

1. Graph: @

y=cos(2t)

2. Eliminate the parameter. Write in as a rectangular equation.

Hint; cos(20=2c0s2(0)- | ‘3 3. (oS 2 (eN- |




Sketch the curve defined by the parametric equations







Example 5:  Parametric Equations for a Cycloid

by the po circle that starts at the origin.
Solution:

‘We take the angle @ through which the circle has rolled
at a given moment as the parameter. Then the coordinates
of the point P are givenb

Since the circle is rolling, the length of the segment OR
is the e as tha length of the arc PR,.

,'w-here @ is the measure of ZRCP.

PR 2=
-
Since ZQCP =8 —g,
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A circle of radius_r_rolls along the x-axis. Find parametric equations of the fath traced out

we have QC=rcos(f — g) and PQ=rsin(f — g).
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The derivative in parametric equations:
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in terms of (t) and g(t), ﬁ-
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Find the points at which % does not exist f)lhe curve defined parametrically by

X=secl and v=tand.
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Find the sfoperefthe tangent
X=0 —sinf
y=1-cosf
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The Second Derivative!!
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Find the slope of the tangent to the cycloid

x=60 —sinf d}-]
dx

y=1-cosf dy_ dr
dt

DONE! Now, find the second derivative of the cycloid:
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