
-Calculuswith Polar Curves

Tangents to polar curves : r = f (d)
↑
thinkof O

as a parameter
X= rcosO = flO)cosO

E
y
= ~ sing = f(0) sing

y
parametrizes your polar curve

!

We know that

slope of tangent = & do i
line

f'(0) sinO + flo) cosO
=-

f (d) cost - f(o)sinD

Ar SinO + r cost
= dO-
dr

cosO -r SinO
To



ex : r = Itsing = cardioid

(a) find the slope of tangent line at

0= +13

(b) Find all pts , where the tangent

he
is horizontal/vertical

(a) SX
= rcoso = (Itsind coso

y
= using = (I+sind) sind

-&

dininint
↑

f
g + fog

Y

= Ecososino+ cost

costO-sinto-Sind

0
=
+13
=

2 cos)π(3)sin(T(y) + cos(
T(3)
-

(os2(#/3) - sinz (13)-sin(T13)

* (()(55/2) + (12)A =

+2)- (55/232- (5)



= -

(b) horizontal or vertical targents ?
- -

= a = 0 #
(novertical (nohorizonta ↑

↓
from part (a)

horizi & = 2 cosOsinO + cost = O
do

#
CosO(IsinO + 1) = 0

ocusOn /COO Or 2sinO +1 =0

because the O= sing = -I
curve is

traced in

[0 ,] -
= ,

↑= 0 at-,



Leedto also check

= coso-sino-sin

= (l-sin20)-sino-sind

= 1-2 sinto-sino

= I-sinO-Isinto e polynomial-ish
-

= (l-Isino) (1 + sino) = O

1- IsinD=O or Itsing=O

sind = z Sin 0 = -1 A

O= , O=3

&o = 0 at 0= E
,
5

, 3

horizontal tungents at O=, "
vertical at O=,



At o= both t =0 and = 0

=> need to investigate further

=
-dy/da

&lim() = lin(0(2sino
+1

(l - 2sino)/I+sinG)

Rdx/do

-

cos() (2sin(3) + 1)
---. ( -2+1 0I (l-Isin(3)) (1 +sin() 3. O O

-

=lin)
= lin +(lin)
--

& , so use can just plug
in 0=

L'Hospital's Rule

↳ lin
o
(8) · (E)

+

&1-2 sin()
-
form To = Ex



T

* if cost >O as O- then limit is8

if Cost1O " 1/ limit is - 8

#
= +x . (j) = - a

Get a vertical tangent atO=

E



Areas Enclosed by Polar Curves-
A sector of a circle of radius ~:

Area)(π (2)

A =2r20

* O in radians
A polar curve r = f(0) :

a=b each slice is(approximately
a sector of a circle

with angle do :#esta da = Erdo

= (f(0))do

(* think of a rayfrom thea b
origin , sweeping

(
Area enclosed by r = f (0) :

b

A = SaA = ) Erdo
a

or A = 9 +10do



eX: Find the area enclosed by r =2sin (20)

compute area enclosed

by
1 petal , thent multiply by 4

A= do=sin(a)d

= 2 % in20 do
power reducing identity

sin20 = E(1-cos(20) = (1-cos (2 .20) do
↑ ↑ E

28 48

=-casca do
= (o - sin (40))

=- O

= /z



total area : 4( : ) = zit


