Feb. 23 Math 2254H sec 015H Spring 2015

Section 10.1: Parametric Curves

Definition: We consider a path to be a curve along with an
orientation—i.e. a specified direction of motion along that curve.

Definitions: {is called a parameter, the pair

x=1£(t), y=g(1)

is called a set of parametric equations, and the collection of points
(x,y) is called a parametric curve.
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Some Common Examples
Determine and plot the curve defined by

x=cost, y=sint, 0<t<2nr
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Some Common Examples
Determine and plot the curve defined by

x =sech, y=tand, 0§9<g
X S0 g b0 2
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Eliminating the Parameter

Determine and plot the parametric curve by eliminating the parameter.

Indicate the direction of the curve with arrows.
x=e°-1, y=¢e"°, —00 < §< 00
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Finding a Parametrization

Find a set of parametric equations for the line segment from the point

(X0, Yo) to the point (x4, y1) with the condition that the parameter
o<t<1.
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Section 10.2: Calculus with Parametric Curves

x=cos( ) — ol

y= sm(2:)+%

tangent line at a point

Figure: Even if a parametric curve can not be the graph of a function, we can
still ask about the slope of a parametric curve or try to find tangent lines. We
need calculus.
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Slope of a Parametric Curve
Theorem: Suppose x = f(t) and y = g(t) where f and g are
differentiable functions. Then whenever dx/dt # 0, we have
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Example
Find the equation of the line tangent to the graph of the parametric
curve at the indicated parameter value.

’
x=t-, y=1+, at t=1
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