Period 4, Feb 20, 2025

Graph the polar equation r = 4 cos 6 with 6 in radians.
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Circles in Polar Coordinates

The graphs of
r=acosf and r=asnf,a >0,

are circles.

Tests for Symmetry in Polar Coordinates

Symmetry with Respect to Symmetry with Respect to Symmetry with Respect to
the Polar Axis (x-Axis) the Line # = § (y-Axis) the Pole (Origin)
z z z
2 2 2
(r.6) Crs® (r.8) (r.6)
# L 0 ]
k4 0 o o G \ 0 w \ 0
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(r.—8) (-r.8)
3z 3z 3=
2 2

Replace r with -r. If an equivalent
cquation results, the graph is symmetric
with respect to the pole.

X

Check for symmetry and then graph the polar cczglion:
r=1-— cosé. .—) .—f=Q—case).—/

1= |- (o5(-0) g |
. ~I'=/- (os(-6) e )05
f217es 6 ~)e=r =0~ cos©)¢”/ (=teeso

(=.) +(25S6

Replace (r, 8) with (=r,—8). If an equivalent
equation results, the graph is symmetric
with respect to 8 = %

Replace 6 with —6. If an equivalent
equation results, the graph is symmetric
with respect to the polar axis.




\
Graph the polar equation: r =1 + 2sin 6. V3= H ¢
Solution We first check f t 3= 2.7
ution e first check for symmetry. I-Ji =~ 4
r=1+2sinf
’_ J- == e 7
Polar Axis The Line 6 = % The Pole
Replace 6 with —6. Replace (r, 6) with (—r, —0). Replace r with —r.

r=1+ 2sin(-6)
r=1+ 2(-sin 6)

r=1=2sinf

=r =1 + 2 sin(=0)
-r=1=2sind
r==1+42sin@

=r=1+2sind
r==1=2sinf
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Limacons
The graphs of
r=a+bsinl, r=a— bsiné,
r=a—bcos, a=0b=>0

r=a+ bcosé,
. . a - ; -
are called limagons. The ratio r determines a limacon’s shape.

Dimpled with no inner

Inner loop Heart-shaped (cardioids)
loopif1 < % <2
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Rose Curves

The graphs of
r=asinnfl and r=acosnf, a # 0,

are called rose curves. If n is even, the rose has 2n petals. If n is odd, the rose has n petals.

r= asin 20 r=acos 30 r=acos 40
Rose curve with 4 petals Rose curve with 3 petals Rose curve with 8 petals

£

" 0 m 0
n=2
3z
Lemniscates
The graphs of
r*=a’sin20 and r’ = a*cos20, a # 0
are called lemniscates.
r* = a’*sin 20 r* = a*cos20
is symmetric with repect to the pole. is symmetric with repect to the polar axis,
6 = 7. and the pole.
= =
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No dimple and no inner
loop if % =2

r = asin 50
Rose curve with 5 petals
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(osEO)=cos ©
Sinc-e)=-Sineg
Sc(-@)=-(5¢c@
Sec(-9)=8ec o
BT (-eN=-"GLTE
Tav (-6)=-Tand



Graph the polar equation: r = 4 sin 26.

. . 6 f
Solution We first check for symmetryc” ' <5 7 #+/F o1
r = 4sin26 =¥ .m0
T T N I A N
/2 Q <#-sinX
Replace 0 with —6. Replace (7, 6] with (-1, ~6). | Replace 7 with . | é
V T~
r = 4sin 2(-6) -r = 45in 2(-6) 4—-5;»:%;
r-4sin(-20) Lorél -r-4sin(—20) ad;-: ‘L'Jl'},”-
r==4sin20 —e=r = =4 sin 26-~/ ;
A r=4sin20
[em .n.,uum.] 4 Passes
B0 oty ke (Equation does sot change. |




Graph the polar equation: r> = 4sin 26.

Solution We first check for symmetry. o \ r: Ysin 2
r = 4sin26 = .
0 ? O="=15ve
2
Replace & with —6. Replace (r, 6) with (-r, —6). Replace r with —7. sinX
g T |ofafzs #3575
P = 4sin 2(-6) (~r)? = 4in 2(-0) (~r)* = 4sin20 8
7 = 4 sin(-26) 7 = 4sin(-26) P =4sin20 T W=f & ‘I"#n%
r* =-4sin 20 r* = -4sin 26 o
A A 3 does ;
Equation changes and fails Equation changes and fails :i‘lc:n’. T a— = 5’”%




Select the representations that do not change the location of the point (2,160°).

Choose the correct answer below. Choose all that apply.
v (-2,340%

(ZZ2e0")

o
(-2,-20°
o7 °
(2,-200°)
—————
e
Convert the polar ion to a ion. Then ine the graph's slope and y-intercept. S"h(n_ .,b) = (iha' Cé\L +§”6 co sa
il . V=
rslﬂ[9+ ] 97/‘[5:}79@‘77’.'., (- 1=] 5(,, S‘hg‘;—:cosz
> 7
The rectangular equation is y= -x+94/2 .
(Type an equation. Type your answer in slope-intercept form. Simplify your answer, includingfany radicals. Use integers or fractions for any bers in the equation. Rationalize all i . Do not factor.)

The graph's slopeis -1.
(Simplify your answer, mﬂudmg any radicals. Use integers or fractions for any numbers in thie expression. Rationalize the denominator.)

The graph's y-intercept is£ ' % ‘L—l - ?fi

(Simplify your answer, including any radicals. Use integers or ions for any i ionalize the denominator.) I
- l}l q >
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[ Sine + Ef(o_sﬁ =9
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(~7,-%5°)
|-
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Select the representations that do not change the location of the point [ -7,- ;] .

Choose the correct answer below. Choose all that apply.

or |
-%

—

Plot the point given in polar coordinates.
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Convert the polar equation to a rectangular equation. Then use a rectangular coordinate system to graph the rectangular equation.

r=6cos0+2sin0

[ r=6ces ém“

2 6reosot arsind

Xty X+ 3y

> X

X-ex+9 tytayt) =0+74) > x:léx+7+)/ -2y +) =10
=) d«=, — 2 o

= b=-2 >(X-3) + (V)= 70

2,_2_-___ ) &/\/
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e
circle, cener (3,1 )

@1 (B)=Er) =

Convert the polar equation to a rectangular equation. Then use a rectangular coordinate system to graph the rectangular equation

r2 sin20=76

[ asmews0=76

ArSinG es@ =74

Xy=3g
X1y (—3‘5:’/)

>[19
~ [-19 ~
sy (-/7, 2)
_.’ _3% (.QI-H 4
1y |
_/7 -
3g t/,"ﬁﬂ

)

‘_’__/\



The polar coordinates of a point are given. Find the rectangular coordinates of this point.

r e
(7.1,2.7)

X=VCS®=7] tes 2.7 = 6. HE7
) =rswnd=7.1 sini7=3%03¢




