
 

9.4 Calculus with Polar Curves

A polar curve r flat can be thought of as a

parametric curve with

X reason flat coso

Y r sind flogging
Parametricequations
with parameter O

Thus we can use our knowledge of parametric curves

to caliulate slopes and arc lengths of polar curves

Derivatives of Polar Curves

The slope of the tangent line to a polar curve

r f o is
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Ex Find the slope of the tangent line to r cos 201

at 0 7 4

Solution We have X r cos0 cos 201 cos0 hence
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Ara length of a Polar Curve

The are length of a polar curve r flat for Offa b



is given by job
on 8 t do

same as y t gyp'dt from 19.1

With X flat oso and y flat since this becomes
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Henie the are length of a polar curve r flat for

Offa b is
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Ex Find the length of the cardioid r it since in

the first quadrant of the xy plane

Solution NY
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Area Enclosed by a PolarCurve

y n y fix

In Cartesian coordinates we

compute area as I y dx a b x
Tx



Can we do something similar to find the area enclosed

by a polar curve r flat for Ot a b

a o b
r flatd t

j t do
O asectors with radius r and

and small angle do

Area of seitor T radius angle

Tr 4
Er do

Henie the area enclosed by re fol for OE a b is

1 r'do

Ex Calculate the area enclosed by the polar curve

r Itsino for OE 0,27
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fit 2sinot sin'd do
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Ex Set up but do not evaluate an integral

that represents the area inside r 2sino and

outside r 1 as shown below
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Note The area between two polar curves for Ot a b

can be computed as
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Solution
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