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Section 6.6 - Parametric Equations

Definition of Plane Curve

If f .:md g are continuous functions of 7 on an interval /, then the set of ordered
pairs ( f(z), g(¢)) is a plane curve C. The equations

x=f(r) and y = g(r)

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

Consider the parametric equations x = 4 cos”> @ and y = 2 sin 6.

(a) Create a table of x- and y-values using 8 = —7/2,
—mn/4,0, n/4, and /2.

(b) Plot the points (x,y) generated in part (a), and
sketch a graph of the parametric equations.

(c) Sketch the graph of x = —y* + 4. How do the
graphs differ?
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Example 1
Sketch and describe the orientation of the curve given by the parametric equations
5 I
x=t"—4 and y=-, —-2=1t<=3.
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Sketching a Curve In Exercises 13-38,
(a) sketch the curve represented by the
parametric equations (indicate the orientation
of the curve) and (b) eliminate the parameter

and write the resulting rectangular equation /
whose graph represents the curve. Adjust N“’“L '
the domain of the rectangular equation, if <= N 4

necessary.

x = J1, y=1—-1
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x=1++cosf
"Obviously," this is an ellipse.

y=1+2sin6
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Eliminating the Parameter In Exercises
51-54, eliminate the parameter and obtain the
standard form of the rectangular equation.

lon-s
Paraws l"-“ G'z“‘ ‘élv\éNJ/

51. Line passing through (x,, y,) and (x,, y,):

we
o A
x=x; + 1 —x), y=y + 1y, —y) o (x.,4) F° (%,9+)
52. Circle: x=h + rcosf, y=k+ rsinf Lo ¥y
53. Ellipse with horizontal major axis: g= wet (¥2=%)
x=h+acos8, y=k+ bsind 9= ‘1‘4,%(.1_,-"7.\
54. Hyperbola with horizontal transverse axis: -0t X & )
x=h+asecf, y=k+ btanf
i O ko 4=0: (*,9)
t_" ' (Ht 9'1’.\
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C~nt2-= 4.7 - Polar Coordinates
.\I
r.6) Coordinate Conversion
(; v) The polar coordinates (r, 8) and the rectangular coordinates (x, y) are related
"~ as follows.
Polar-to-Rectangular Rectangular-to-Polar
y y
x =rcosf tan 6 = =
y = rsinf r? = x>+ y?
. g Polar axis
0O X L
(Origin) (posn?we (v, 9) = (r‘, 94—’)_%\1'# n ézz_
X-axis)

Se v NP’VQ"—-"“LM— s No7—

Find three additional polar representations of the point, using -2m < 8 < 2m. (Enter your answers in order from smallest to
largest first by r-value, then by 8-value.)
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()= (3T
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Converting a Rectangular Equation to
Polar Form In Exercises 59-78, convert
the rectangular equation to polar form.
Assume a > (.

59.
61.
63.
65.
67.
69.
71.
73.
75.
77.

X+ y2=9
y=x

x =10
Ix—y+2=0
xy = 16
xX=a

24y =q?

P+ y?—2ax=0
(2 + P2 = 2 — 2

).3 = x2

x|7 =6
Y. wgec W,

Y

60.
62.
64.
66.
68.
70.
72,
74.
76.
78.
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x? + y? = 9a? c =9

X+y> —2ay=0
(2 + 22 = 9(x2 — y2)
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Rectangulér Form In Exercises 79-100,
convert the polar equation to rectangular

form.

79. r=15

81. 0 =2n/3

83. 0 =n/2

85. r=4cscl

87. r= —3secH

89. r= —2cos 6

91. 2 = cos 0

93. r> = sin 20

95. r = 2 sin 30
2

s = 1 +sin @

80.
82.
84.
86.
88.
90.
92.
94.
96.

98.

= —
0 =—51/3
0 =3n/2
r=2csct
r= —sec6
r=4sin6
r2=2sin6
r> = cos 260
r = 3 cos 20
1
r

=1—cost9

November 15, 2023

10



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10

