Exploring Polar Area 
In rectangular coordinates, we were able to approximate the area under a given curve by adding up a set of rectangles (Riemann Sums).
[image: C:\Users\bpasswat\Downloads\graphmymath10x10CENTER.png]In polar coordinates, it would not make sense to create rectangles, but what shape is the natural fit to use?


1.  Consider the circle defined by 
a. Write the equation in polar form

b. Sketch a picture of the graph to the right

c.  Find the area of the circle in the first quadrant.


d.  Recall the area of a sector is given by .  We will divide the portion of the circle in the first quadrant into 3 equal intervals.   What is the angle measure of each interval?

e.  Complete the table below
	θ
	0
	

	

	


	r
	
	
	
	



f. Using the area of a sector above, compute the lower approximation for the area in QI.


g. Find the upper approximation for the area in QI

[image: ]Part 2. Consider the polar equation 

We will approximate the area  for 





1. Approximate the area using 2 subintervals
Complete the table below:
	

	0
	

	


	r
	
	
	



a. Use the lower limits to approximate the area of the polar graph

b. Use the upper bounds to approximate the area of the polar graph

2. Approximate the area using 4 subintervals (complete the table below)
	

	0
	
	
	
	


	r
	
	
	
	
	



a. Find the upper and lower approximations using the 4 subintervals
Upper:

Lower:
3.  Approximate the area using 6 subintervals
	

	
	
	
	
	
	
	

	r
	
	
	
	
	
	
	



Lower:

Upper:

4. For each of the approximation in questions 1-3, find the average of the upper and lower areas.
a. 2 subintervals:

b. 4 subintervals:

c. 6 subintervals:

5. If we created 100 subintervals for our polar graph,
a. What would be the average of the lower and upper areas?

b. How would the difference between the upper and lower area compare?

6. Based on the above information, what do you think is the true area of our polar graph?


7.  For this polar equation, on the interval, we know that our approximation of area is always an overestimate.  Give a reason for this.

[image: ]Part  3: Consider the polar equation 
The graph is to the right.

1.  Find all points on the interval  where r = 0.




2.  Find r when .



3.  Draw arrows on the graph showing the direction of the curve starting at .



4. To find the area of the polar graph in QII, we must find the values of , that start and end the portion of the graph in QII.  Find these two values of .


5. Use these values, to complete the table below with 2 subintervals for r.
	

	
	
	

	r
	
	
	




[bookmark: _GoBack]6. Find the upper and lower approximations of the areas. Predict the actual area of the polar graph in QII. (Verify the your prediction by finding the area using a calculator)
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