POLAR COORDINATES

G.2 Areas and Lengths in Polar Coordinates

|. Area = Q%rqu —Q [f(q)]?dg

Find area enclosed by r = 4(1- cosq) C}

Find interval necessary to trace curve once

A= - d
= Q E[( cosq)]dq

2 2
8Qp(1 - 2cosq + cos?q)dq = 8Qp[3 - 4cosq + cos(2q)]dq

£ .2p
8§3q - 4sing +1sin(2q)g = 24p
8 2 Up

Il. Area between two curves

Find area between r = 3cosq and r = 2 - cosq J//_h
Although the first curve is traced on [0, p], the \\_4
second curve must be drawn on [0, 2p].

Find angles at points of intersection. 3cosq = 2- cosq b q = Z %
Area equals area inside first curve on minus area inside second curve on §- % %3
u
A= C\)/ 1[(3cosq) (2 - cos)?]dq -—(‘)/2 (8cos?q + 4cosq - 4)dq
ZY: /
10 4cos(2q) + 4 d (2q) + 4 /5 =33
O’V[ cos(2q) + 4cosqldg = gsin(2q) + 4sinq g’ o, =
aedr o
[ll. Arclength: L = r2 +S— dq
Q &dq 7

Find exact length of r= 2% on [0, 2p]
b aedr 02
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