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Calculus | Packer Collegiate Institute

Riemann Calculator Program Activity


You know the area of a semi-circle. You are going to find out how bad the Riemann Sums approximation is for semi-circles.

1. What’s the equation of top half of a circle of radius 2? ___________________________

2. Enter that into your Y1 with an appropriate window and sketch what you see below:
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	Window:

Xmin:                  Ymin:

Xmax:                 Ymax:

Xscl:                    Yscl:


3. What is the exact area of this semi-circle? _______

Let’s check out some Riemann Sums. On your graph above, sketch 4 left handed Riemann Sums.  

4. Explain if you are over or under estimating the area of the semi-circle with these 4 left handed Riemann Sums.

5. Use your RIEMANN program to fill in the following table. Give everything to 5 digits:

	N
	Approximate Area
	Error from True Area
	
	N
	Approximate Area
	Error from True Area

	1 
	
	
	
	30
	
	

	2
	
	
	
	35
	
	

	3
	
	
	
	40
	
	

	4
	
	
	
	45
	
	

	5
	
	
	
	50
	
	

	6
	
	
	
	60
	
	

	7
	
	
	
	70
	
	

	8
	
	
	
	80
	
	

	9
	
	
	
	90
	
	

	10
	
	
	
	100
	
	

	15
	
	
	
	150
	
	

	20
	
	
	
	200
	
	

	25
	
	
	
	500
	
	


6. Enter the NUMBER OF RECTANGLES into LIST1 and the ERROR into LIST2. Since we care about the absolute error, don’t enter negative numbers into LIST2. 
7. We want to plot this data on a graph: number of rectangles vs. error.  Of course we expect the error to decrease as the number of rectangles increase. But do we expect the error to decrease linearly, exponentially, or in some other way? Let’s look at the graph to come up with some ideas.

Let’s just plot the first few to see what we get…
Xmin: 0


Ymin: 0
Xmax:
20


Ymax: 2*pi
Xscl: 5



Yscl: pi/5
Turn your STAT PLOT on and graph L1 versus L2 and sketch what you see below:
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8. Do you think a LINEAR, EXPONENTIAL, LOGARITHMIC, or POWER curve would best fit our data? Why?

9. Test out the various regressions. Which seems to fit the best? We’ll call that our error curve. Because it gives us an approximation of the error between the Riemann Sum and the true area.
10. Once you find which one fits the best, graph that equation on the same plot/window as #7. Does the error curve hit all the points?

11. That window we’ve been using doesn’t display all the points we found. Let’s see what happens at N=500.
Still plotting the data points and error curve, look at this window:
Xmin: 490


Ymin: 0

Xmax:
510


Ymax: 0.005

Xscl: 5



Yscl: .001

[image: image3.png]



Did your curve hit the data point? If so, you’ve got a really solid error curve! It “predicted” the error when N=500.

12. Do you get what the error curve is giving us? It is a correction factor to get us even closer to the area!

The Area of the Semi-Circle = (Riemann Sum of N terms) + (error curve evaluated at N)
Let’s see if this works. Let’s try it out at N=75.

With just the Riemann Sum, the approximate area is __________. That is _________ off of the true value.

With the Riemann Sum plus the correction factor, the better approximation for the area is __________. That is _________ off of the true value.
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