Chapter 10  Parametric Equations and Polar Coordinates
Section 10.1 Curves Defined by Parametric Equations

Def:  Let x= f(t)and y = g(¢), where fand g are two functions whose common domain is some vertical I.

—

the collection of point_s—deﬁned by (x,)‘/-) =(f(¢).g(t))is called a plane curve. The equations x = f(¢)and

y = g(¢)where t is in I, are called parametric equations of the curve. The variable t is called a
parameter. \ i
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Ex:  Sketch the graph of the following parametric equations and| indication the direction })n the graph.
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Suppose that Jim higa golf ball with an initial velocity of
horizontal.
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15@60. at an angle of 30 degree to the

a)

Find parametric equations that describe the position of the ball as
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How long is the golf ball in the air?
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e ball at its maximum height? Determine the maximum height of the ball.
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d) Determine the distance that the ball traveled.




Ex: The curve traced out by a point P on the circumference of a circle as the circle rolls along a straight line
is called a cycloid. If the circle has radius r andrelalong the x-axis and if one position of P is the
origin, find the parametric equations for w
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Sectr < Calculus with Parametric Curves:
X = )
Given a parametric equation: f( ) for't el ’
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Ex: A curvi C 15 defined by the parametric equations x =¢>;y =1 =3¢ 5 + .
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b) Find thepoints gh C where the tangent {§ horizontal oy vertical.
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d) Sketch the curve with direction.

Ex: a) Find the tangent to the cycloid x = (8 —sin 6’); y=rl{l-cos G)at the point
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Find the length of the following curve m <3x/4
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Find the surface area of the following which rotated about the indicated axis.
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