Chapter Parametric Cagrdinates

Section%.l Curves Defined iy Parametric Equatzons
Def: Let x=f (t ;and y= g;t; where f and g are Two functions whose is some Vertic@

the collectlon of points defined by =/ ( ). g(t))is called a plane curve. The equations x = f(¢)and
y = g where tisin [, are call parametrlc quations of the curve. The variable t is called a
parameter
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Ex:  Sketch the graph of the following parametric equations and|indication the directi(E(on the graph.
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(Time as a Parameter: Projectile Motion)
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Suppose that Jim hit a golf ball with an initial velocity of 150 ft/sec. at an angle of 30 degree to the
horizontal.

Find parametric equations that describe the position of the ball as a function of time.
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When {s the ball at its maxn?rllum height? Determine the maximum height of the ball.

Mon . ‘QJJLT ocw,\,Q@ t= .f('_.g" 2.34%c

5 Y= - Kt +7rfl =-Jo(2) '”’(‘9
Masc. haight 2 = £a2.84

teg e PER: 78746

Determine the distance that the ball traveled.
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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 and rolls along the x-axis and if one position of P is the
origin, find the parametric equations for the cycloid.
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Section &].2 Calculus with Parametric Curves:
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Given a parametric equation: fortel 57 -
y=g(t)
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Ex:  Find point(s) where tangent lines to { — is either vertical or horizontal
y=t -3t-4

&>, =
0‘% =)

"= lj 2 ) T
Vil 2 3; w\ole,fmo( = )

=0 Ft:—z

7 X o b x= t-k-b = [y 3
) p : 4 ) &
{'\/: 43t ~4 { ~dl 42 4= i:—ﬂ: "%. /
-1 Y% "2




2
C X = QC(+) =%
Ex: s defined by the parametric equations x @; y=t =3t _ &) @
a) Show that C has two tangents as the point (3,0) and find their equations. av &
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b) Find thon C where the tangent {s horizontal pr vertical.
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d) Sketch the curve with direction.
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Find the tangent to the cycloid x = r(@ —sin 6’); y= r(l — oS G)at the point
0=rx/3
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At what points is the tangent horizontal? When is it vertical?



Ex:  Find the area under one arch of the cycloid x = r(@ —sin 6), y
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Ex:  Find the length of one arch of the cycloid
y=r(1-cost)’ . 'j= o
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Find the length of the following curve
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Ex:  Find the of the following which rotated about the indicated axis.
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