Module Polar coordinates

Polar coordinates (2% 16)

Study of plane curve in polar coordinates (2% 17)

Areas in polar coordinates
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origin

Initial ray

P(2, %):P(Z,Qer %):P(2,— o+ =)

= P(272n7r+%) n=+1,+2, .
are the polar coordinates for the same point.

P(-2, 7r+%) = Pl—2,2nm+71+~
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1. Polar Equations
(1) Circle of radius a centered at O (a > 0)

2’ +y' =d’, r=a (ZERES o] &5t Yo] WAl

(2) Line through O making an angle 6, with the initial ray

G0 y=tanfy,x
0=146,

IEES ol§3 AN WA

Plxy)
r= 4 :E2+y2
60 Y tanf = % Gitan_l(
X {x:rcose
y= rsinf

Example) A 2522 (1,v3) 9 F5EE ?
r=+v1+3=2

tanf = \/§=>0=7r/3
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r=1,0=—nx/4

x=rcosl = cos (—/4) = \/5/2, y=rsinfd =sin(—n/4) =— \/5/2

Ex) Equations in Cartesian and polar coordinates

2+ y—1)7=1

2 2
+y " —2y=0
(0,1 Y Yy Yy
01) r?—2rsinf= 0
r= 2sinf

r?cos?0—r’sin0 =1
r?cos 20 =1 cos 20 >0
T
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r o5 20 sec20

r= £ 1/sec26

Example) Replace polar equations by equivalent Cartesian equations.

1) rcos= —4
r=—4 Vertical line through z=—4



2) r=4cos
r? =4rcosf

x2+y2=4x x2—4x+y2=0
P —dz+4+yt =4
(=20 +y* =4 (2,0)
240l (2,0) o]aL ¥Hx]Fo] 291 A
4
3) r=

2cos § — sinf
2rcosf— rsinf =4
20—y=4
y=2xr—4
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Ex) r=2sinf
symmetry
Symmetric w.r.t. y-axis
(7-©) (r®)
r=2sin(r—0)
o) = 28inf

Ex) r=1—cos @
r=1—cos(—60)=1—cosh

(r©)

\ (n-e)

Symmetric w.r.t. x-axis




Ex) 7 =sin26
r* =sin(2(r+0))
=sin(27+26)=sin26
(r,0) € curve - (r,m+0) € curve
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STEP 1. r-theta J2j& T2]7]

STEP 2. #t&gH ol ¥ xF& 71z 2 Y& sigste rof & W8 A7171.
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Example) r=2sinf
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B7]: 25HEE ? = sin20 (lemniscate) Q1 ©& 9] 7J&-S Ty Hola},
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r° =sin26
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3. Areas in polar coordinates

6=p
r=f(6)




a=0,<0,< - <0,=p k-th sector. 6,_, < 0= 0,
k-th sector9] A WA =>
- 1
(RANES] BA) A= f(0,) A0y, A0, =0,= 0,
AR ool 98 4. DA = Y (0,40,
k=1 k=1

n 3
A= lim EAk:f%f(e)QdH

[Afl- 0,n~ © k=1

Example) Area of the region enclosed by curve r=2(1+ cosf)

N

Y,

> | s : } A= /%%4(14-0089)2(16’
: 0
N /

f(theta) = 2 (1+cos theta), 0 < theta < 2pi

Example) Outside of region enclosed by r=1—cosf and inside of the region r=1

1—cosf=1
cost =0
T
=4 —
0 -2
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