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FIGURE 10.28 Three tests for symmetry
in polar coordinates.

Symmetry Tests for Polar Graphs in the Cartesian xy-Plane

1. Symmetry about the x-axis: If the point (r, 8) lies on the graph, then the point
(r,—0) or (—r, m — 6) lies on the graph (Figure 10.28a).

2. Symmetry about the y-axis: If the point (r, 6) lies on the graph, then the point
(r, m — 6) or (—r, —#6) lies on the graph (Figure 10.28b).

3. Symmetry about the origin: If the point (r, 8) lies on the graph, then the point
(—=r,0) or (r, 0 + ) lies on the graph (Figure 10.28c).
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The slope of a polar curve o Tthe Xy Flane

?o\ar Ccurve T=’F[ﬁ)

The gloFe of a
df

_ _pl s Oty ; ¢ S
tn Khe *y-fpiae J/X This s nel 48 .

We can think of Hhis cuvrve as —+he 8""'?“\ of

- I
//_{?a\ramg—\'r?c, tvbu\ot’\"ong_ :

X ()= Y Cos B f[ {:(9) B and ‘jfﬁ)ﬁ v S?"Bf[((‘” $ind

{W& becouse j”?“; iicfg;f)
Sec 103 i ’F(Q) o
Chain Rale

\)/ or ﬂ: _A’)/ L)‘f »¢ Shoet
/Ay(xm) v _Ay _"l)‘[‘” T 7f

dx do

df [ﬂ)
dv i

/r[«e,m _d/x:f

(%)

ExX: ]
Find -the §|o]>e a{_‘ the ‘E“"gen{ [Tre of
-r
Y = 1 + csin P 2t ‘tﬁe Fo?n'(: D= 3

3

the curve
leo. \7
1 =/1 +sin6)cos0=cos@+%sin20

SO{M‘HOH X =rcos0
y = rsin® = (1 + sin®) sin = sinf + sin’0

Then we have
dy _ dy/dd _ cos® + 2sinf cosf _ cosf + sin 26
dx  dx/do —sin 6 + cos 20 —sinf + cos 20

The slope of the tangent at the point where § = 7/3 is

=\ G

dy|  _ os(D+a (5T) 5o+

~Sin (%)-(— Cos(Z%L) ,Jg - ZJ_

I g7
o-2



Graphing in Polar Coordinates

IA(O na [ Curves
EXﬂt"’lElt Sketch the polar equation » =1+sin 8.
_— .(*_—_'9_;,
- L
gol : Iy p= 7
2+ .
14 1 N\
3 : : : ~N =1
3 27 0 \ P
: % Jo=o
» >/
r = 1 + sin6 in Cartesian coordinates,
0ss0=<2mw
2 2 2
1 1 1
0 : - Lv 2w b 77 2w 0 z 77 37 - v om0 0‘ :
AC‘Fua ( Ccurve:
6=g 2
2
l 0 0 0
01— 6=0 0 0=m 4= 2a
=37 PL
2 2
(a) (b) (c) (d) (e)
Stages in sketching the cardioid r = 1 + sinf
Note: This curve symme‘tr?(/ —+the Y- axis




The graph of a polar equation = f (0) consists of all points P that have at least one polar

representation ( r, 9) whose coordinates satisfy the equation.

Exercise Sketch the following polar equations.

(a) r=4 (b) 0=

N

@) r=4cos6@ (d) r=4sinéf

(e) r=2+2sin@ ® r=4cos260



The graph of a polar equation = f (9) consists of all points P that have at least one polar

representation ( v, 49) whose coordinates satisfy the equation.

Exercise (Answer Key) Sketch the following polar equations.

-
.

(a) r=4

P

(c) r=4cosd

(e) r=2+2siné
Cardioid

b) o==
( 6

(d) r =4sin@
® r=4cos20

Four-leaved Rose
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