
10.4 Areas and Lengths in Polar Coordinates 
 

If we have a polar curve, r = f(Ѳ) and 𝒂 ≤ 𝜽 ≤ 𝒃, then the area  A of the polar region is: 
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Since r = f(Ѳ), we get 
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Example:  Find the area enclosed by 𝒓 = −𝟓 𝒔𝒊𝒏(𝜽)  𝑓𝑜𝑟 𝟎 <  𝜽 < 𝟐𝝅. 
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Example:  Find the area of the region that lies inside the first curve and outside the second curve. 

 r = 3sin(Ѳ)   and  r = 2 – sin(Ѳ)     These are two overlapping circles.  (See the graph below) 

 

We are interested in the region in red.  We need to find where 3sin(Ѳ) and 2 – sin(Ѳ) intersect. 

3 sin(𝜃) = 2 − sin(𝜃)    𝑠𝑜𝑙𝑣𝑒 𝑓𝑜𝑟 𝜃 
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The Length of a Polar Curve: 
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Example:  Find the exact length of the polar curve  𝒓 = 𝟐𝒄𝒐𝒔(𝜽)   𝟎 ≤ 𝜽 ≤ 𝝅 
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As a check, note that the curve is a circle of radius 1, so its circumference is 2π·1 = 2π. 


