Bob Brown, CCBC Essex                      
Math 253 Calculus 3, Chapter 14 Section 3
6

Exercise 1:  A botanist studying the population of grass stalks around a small, circular pond divides the area into polar sectors, as in the figure below.  A sampling process is used to estimate the population density, measured in hundred of stalks per square meter, in each sector.  Estimate the grass stalk population around the pond.
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	Area of each inner sector =
Area of each outer sector =

Population in each sector =



Estimate of the grass stalk population:


(10 + 12 + 10 + 13 + 8 + 15 + 7 + 11) 
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     +
(9 + 5 + 7 + 6 + 8 + 11 + 6 + 7) 
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Polar Coordinates
Recall from Calculus 2 (see Section 10.4) that the polar coordinates 
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Exercise 2:  Use polar coordinates to describe each of the shaded regions.
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Riemann Sum
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	Computing a Riemann sum of a function f over a polar region is done in the same way as over a rectangular region.

In each small sector, pick a point:

Compute the function value at that point:

Multiply the function value by the sector area 
[image: image10.wmf]A

D

:


Summing up over all of the sectors, we have the Riemann sum:

What is 
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 in Polar Coordinates?
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	The diagram to the left is enlarged for visual purposes, but imagine that we are looking at one typical, very small sector.  A very small sector nearly has the shape of a
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Therefore, 
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where
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Therefore, 
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Thus, the Riemann sum is

As 
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, we get the following definite integral:

	Exercise 3:  Compute the integral of 
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 over the shaded region, R.
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	Exercise 4a:  Evaluate 
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 in rectangular coordinates over the shaded region, R.

	[image: image23.jpg]





	Exercise 4b:  Evaluate 
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 in polar coordinates over the shaded region, R.  Verify that you get the same answer as in Exercise 4a.
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	Exercise 5 (Section 14.3 #48):  Determine the area of the four-petal region.  Note that 
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