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The Area of a Sector of a Circle
The area of a circle is
A   =   πr2   =
Since 2π is the angular measurement of one circle, it would make sense that the area of the following sector is
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	A   =


Area in Polar Coordinates
Theorem:  If f is continuous and non-negative on the interval α ≤  θ ≤  β, then the area of the region bounded by the graph of r = f(θ) between the radial lines θ = α and θ = β is given by
	A   =                                           =
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Exercise 1:  Determine the area of one petal of the rose curve given by r = 2cos(4θ).
By the bottom of page 6 of Handout 10.4, if r = f(θ) = 0 for θ = α, and if 
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, then θ = α is a tangent line at the pole.

	So, we first solve 0 = 2cos(4θ) for θ.
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Now, 
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= -8sin(4θ), so, 
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and 
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are tangent lines at the pole.

Thus, A = 
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.    Now, 
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Therefore, A =

Exercise 2:  Determine the area of the region lying between the inner loop and the outer loop of the limaçon r = 1 – 2sin(θ).

	[image: image10.png]



	[image: image11.png]





Exercise 3:  Determine the area common to the two regions that are bounded by the circle r = -6cos(θ) and the cardioid r = 2 – 2cos(θ).
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	Because of the symmetry with respect to the x-axis, we will compute the area of the top half, and then double that number.
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This part of the region lies between
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This part of the region is bounded by


Top Half:


+


=


Total Area:

Arc Length in Polar Form
Theorem:  Let f be a function whose derivative is continuous on the interval α ≤  θ ≤  β.  The length of the graph of r = f(θ) from θ = α to θ = β is
Exercise 4:  Determine the length of the arc from θ = 0 to θ = 2π of the cardioid r = 2 – 2cos(θ).
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Area of a Surface of Revolution in Polar Coordinates
Theorem:  Let f be a function whose derivative is continuous on the interval α ≤  θ ≤  β.  The area of the surface formed by revolving the graph of r = f(θ) from θ = α to θ = β about the indicated line is as follows.


about the polar axis




about the line 
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