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Limacons has formedasr = a + b cosf or r = a + b sinf where a,b € R — {0}:
e The polar equation is a Cardioid curve ifa = b

e The polar equation is a dimpled curve ifa > b

e The polar equation is a inner loop curve if a < b

Examples:
1) Graph the Curver = 2+ 2 cos#é

Solution:
e The curve is symmetric about the x-axis because (r, 8) on the graph then
r=2+2cos(—0) » r = 2+ 2cosf — (r,—0) onthe graph

There is not symmetric about the y-axis and the origin point

6 r (r,0)
0 4 (4,0)
% 2+ig (3.7, g)
% 2+% (3.4, %)
g 2+§ (3, %)
i3 i3
> 240 (2, E)
2T 2 2T
5| ° (15)
T 2-2 (0, m)

r = 2+4+2cosf



A

2) Graph the Curver = 24 2 sinf

Solution:

e The curve is symmetric about the y-axis because (r, 8) on the graph then
r=2+2sin(lm—0) - r=2+ 2sinmcosf — 2sinf cosm —

r = 2+ 2sinf So (r,m — 6) on the graph

There is not symmetric about the x-axis and the origin point
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3) Graph the Curver = 44 3 sin6

Solution:

e The curve is symmetric about the y-axis because (r, 8) on the graph then
r=4+3sin(m—0) »> r=4+3sinmcosf — 3sinb cosm —

r = 4+ 3 sinf So (r,m — @) on the graph

There is not symmetric about the x-axis and the origin point
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4) Graph the Curver = 2+ 5cos#6

Solution:

e The curve is symmetric about the x-axis because (r, 8) on the graph then

r =2+5cos(—8) » r

2+ 5cosf — (r,—60) on the graph

There is not symmetric about the y-axis and the origin point



6 r (r,0)
0 7 (7,0)
T 5\/§ T
o | 2 (6.3,5)
I8 5 T
— 24+— —
4 2 (5 >3
T 5 T
— 2+— —
I
T | 2+0 T
> (23)
2T 5 2T
2__
% 05,7
3 2 ( 3
T 2-5 (=3,m)

r = 2+ 5cosf

)

) (5.5,11/4)

(4.5. %

) because The curve is symmelric about the x-axis



