
Sec 10.4 Part I: Areas in polar coordinates
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Step 1: sketch the polar curve
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Step 2: v= -4,8 = 2

Apply area formula

Area- *(E(r(a)"do =E(Pcos25)"d=)*(COS15 "do
- - I -

(Se7.2)
= 4

- 1+ cos(48)
-)4 (It cos(48) do

2
-I

=P( + s4r)/z = (t +* - t+s))
E

=
2π(about 6,looksable)



Example #2



Example #3

↑-
x

&



Con't with 2

Alternatively, we cancomputeareainsidethelargerinteres
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3 Compute area inside the smaller loop

of orto
ofE(1+2cost)do = - TE Oft(1+ 2cot)-do=2 -65

Area inside the smaller loop is
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Find a and 3: Set circle-cardioid

(between 0 and 2π) 3 sinO= 1+ sinQ
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Sec 10.4 PartI: Lengths in polar coordinates

Goal:

Find the length of a polar curve v =f(E), a 8 <b.

Write the parametric equations of the curve with 8 as parameter:

conversion formula from 10.3

X= ~ coso
=f(E) LOSE

jy =v sinO = f(E) sinE

Arc length formula EE" dt
ift is the

parameter

from 10.2:
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so=HCR(or to for short

since the curve is defined

by v=f(t)

so Arc length isor do

Recall: ~ = 3 sin (8) is a circle:

Webwork
v = 38=3y

=>x+ y
=
=3y

=>x+ y=-3y + 1.5x=1.52

v =3cost, (tE= 3"(cos 8) =>x+ (y-) =(z)-
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o+w-do =3d8 =30/855 = 3=π


