
ZebAssign ...

Going
from polaveq

to

Cartesian eq3o

ex: r = 4 sect E polar
4

r =-
LosO

rcost = 4

# & Cartesian

ex: resin (20) = 2

~
2 ([sinOcost) = R

r sinO cost = 1

↓
(rsino) . (rcoso) = I

y
. x = 1 ⑮

hyperbola
Ex: r = 2 cost <ex ·

from yesterday
r . r = 2 cost . r
u -

x2+yz X



↑

using xi+y= r2 (comes from X= reso
, y
= rsin)

E : for Cartesian to polar , just plug in

x = rcsO
, y

= Using and solve for r

x = - y2
~cosO = - Irsinos

~ cost = -r"sinO

~ cost + r"sino = O

~ (Cos O + Usina) = 0

r= 0 or cosa + Using =O

-
~sino = -cost

ust the
~
origin ⑫

answer



Zakwith Polar
,ctd

Areas enclosed by Polar Curves circle
↓

Ex: Find the area of region inside r= 3 sing

and outside r= I+sin0 &
-

cardioid

*

intersection points· or 3sinD = Itsing

subtract 2sinD = 1

this to
sing= E

get green are

=,

A = Erdo
5π/h 5/6

A = J 3sindo-SIsin~ 2

outer inner curve
curve



= asinto-Etsind do

- Sinno -(1 + 2sino sindo

= Sino-Isino-I do

= (t(1-cos(20) - Isino-I do
In ↓

+ 2 cost + &

inner

↓-our 30
,
the

area inside+ but not g on (a ,b] is
b

SI (f(0)2 -g(d) do
a



#rLength for Polar Curves

r= f (0). Consider O as a parameter .

X = r cost = f (b) CosOS
y
= using = flossing

for a <01b < depends on the curve

b

Recall : L = J ds where ds=
a Y

# arc length
differential

f length
(little piece o

as +( do

2
= do



X= f (0) cosO

Why ? y
= f (d) sino

dr ~

L O ↓

() + (A= (f'@coSO-fosin
+ (f'(0) sinD + f(O)cosO)

= (coso-rsind)"
+Casino + - costs

I
my
-

= (50- 2 To
cosOsinO + rsintO
-

- Gosino - sinocoso + reaso
do -
-

-

= (a(i0 + sino) + r(sino+250
- -

1 1

= () + ra



ArcLength Formula for r = f(0) :

↳ jids wheretdo
-

Ex: Find the length of r = 1 + cost.

# by symmetry,
M

= Sas = 2 . ds.S.

as
do

-+ (-sind do

- Casa+ coso + Sinto do
-

1

=2 cos do



M

= 2 S as = 2 Sesdo
E

i

2+2cost
= 2 !↑ Ezzcoso dO↑

-2-2cst

T

= Ecosa do
-& 2-2 cost

=
sin O

T

= S.co
T Fina
-

= 2 S
⑧ FzcosO

do

b/csin
04

# c
candrop

= 2S↳sing dO

-* 2-ZCost

T

2 sing u=2- 2cost
=2 - d8So- du= IsinOdO2-Zcost



4 a= 0 = u
=0

= Side 0=m = u= 4

O

=... = 8

-

On desmos
,
"v = -"

↑

f(0)


