390 | CHAPTER 8 Complex Numbers, Polar Equations, and Parametric Equations

Concept Check The polar graphs in this section exhilgit.gymmetry. (See Appendix D.)
Visualize an xy-plane superimposed on the polar coorttinate system, with the pole at the
origin and the polar axis on the positive x-axis. Then a polar graph may be symmetric
with respect to the x-axis (the polar axis), the y-axis (the line § = g) or the origin (the
pole). Use this information to work Exercises 71 and 72.

71. Complete the missing ordered pairs in the graphs below.

(a) " (b) Y () Y
~ (r.0)
(.) r.9) (r, 0)
(.)
0 T+ 6
X ] /‘ 0
! 6 X \ x
-6 —0 .
7 (.) (.)
C s )

72. Based on your results in Exercise 71, fill in the blanks with the correct responses.

(a) The graph of r = f(6) is symmetric with respect to the polar axis if substitution
of — for6 leads to an equivalent equation.

(b) The graph of » = f(6) is symmetric with respect to the vertical line 6 = 5 if
substitutionof — for # leads to an equivalent equation.
(c) Alternatively, the graph of » = f(6) is symmetric with respect to the vertical line

6 =7 if substitutionof —— forrand— for 0 leads to
an equivalent equation.

(d) The graph of » = f(#) is symmetric with respect to the pole if substitution of
for r leads to an equivalent equation.

(e) Alternatively, the graph of 7 = f(8) is symmetric with respect to the pole if sub-
stitutionof — for € leads to an equivalent equation.

(f) In general, the completed statements in parts (a)—(e) mean that the graphs of
polar equations of the form » = a = b cos 6 (where ¢ may be 0) are symmetric
with respect to

(2) In general, the completed statements in parts (a)—(e) mean that the graphs of
polar equations of the form r = a £ b sin  (where a may be 0) are symmetric
with respect to

I The graph of r = a8 in polar coordinates is an example of the spiral of Archimedes.
With your calculator set to radian mode, use the given value of a and interval of 8 to
graph the spiral in the window specified.

73.a=1,0 =6 < 4m, [—15,15] by [—15,15]

74. a =2, —4m = 6 =< 47, [—30,30] by [ 30, 30]
75. a =15, —4m < 0 < 47, [—20,20] by [—20,20]
76.a=—1,0 <60 < 127, [—40,40] by [—40, 40]

Find the polar coordinates of the points of intersection of the given curves for the speci-
fied interval of 6.

77. r=4sinf,r=1+2sinf; 0 =60 < 27

78. r=3,r=2+2cosf; 0° =6 < 360°
79.r=2+sin6,r=2+cosf; 0 <6 < 2

80. r=sin26,r=\60059; 0=0<m
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