Rockwell Real Estate – Using Geometer’s Sketchpad to Calculate Area (Answer Key)
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Directly southeast of Echo Lake lays a perfect example of prime real estate that your company (Rockwell Real Estate) is thinking of purchasing.  The land (Figure 1) is fenced in by four main roadways giving access to high volume traffic that will be perfect for retail shops and the like.  It is your job to analyze the area of the land and come up with a fair bid for the land.  Assume that the average square acre in Los Angeles goes for $64,000 and that since there is a real estate slump you can safely bid 8% lower than the current market value, produce a bid that your company will be able to offer for this prime real estate.
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1. Open the Geometer’s Sketchpad file entitled, Prime Reality.
2. Using techniques available in Geometer’s Sketchpad, come up with a technique that will enable you to successfully calculate the area of the desired region.  State your plan below:

Students could solve this problem through a multitude of ways, one being the technique of placing points all along the perimeter of the desired real estate and then using the ‘construct polygon interior’ function to calculate the area.  Another, less desirable method, would be to fix geometric shapes within the prime real estate to calculate the area.
3. State the value that Geometer’s Sketchpad gave you for the area_83.20cm2____. Does this value seem logical?__No, the area of the land cannot possibly be 83cm2_________________________.
4. Given Geometer Sketchpad is set upon a different scale than NASA World Wind, we need a conversion factor in order to translate the area we calculated in Geometer’s Sketchpad to something that makes sense for NASA World Wind.  Looking around Los Angeles (not too far from Echo Lake) can we find an object for which we already know the area and compare it to the area which Geometer’s Sketchpad gives us?  (Ask instructor for hint if you become stuck)

Students could provide a plethora of responses to this answer, given Dodger Stadium is in the area they could use the stadium, or the stadium parking lots and search for the area of both on the internet.  Students could also provide less practical answers such as using roads or cars as an indication of area, though the best answer would be the soccer field that lies right next to the prime real estate.
5. What object or location did you choose for comparison?__Soccer Field_______.  The real area of this object is assumed to be __180m*60m = 10800m2__________.

6. Calculate the area of the chosen object in Geometer’s Sketchpad _1.49__cm2 
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Set up the conversions and calculate the area of the chosen piece of prime real estate.  (Show work below)
The area of the real estate is _____603060.402____m2 .  Converting this number to acres with the conversion of 1 acre = 4046.85 m2 we obtain ____149.01__ acres. (Show work below) 
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A reasonable bid for the land would be ___$8,774,280__________.

Analysis:

How precise is this technique?  Describe some ways in which this technique could be made more precise.
The technique is fairly precise, but is limited by the resolution of the satellite.  If NASA World Wind were able to zoom in farther towards the ground then the placing of points surrounding the prime real estate would be more accurate.  One way we could improve precision would be to add more points, since we are using the ‘construct polygon interior’ which is going to create a straight line between the points; thus the more points we add the more accurately the polygon will fit the real estate.  Therefore, instead of using 30 points, 60 points would fit the land better.
Give some reasons as to why one group’s answer may differ from another group’s answer.  Furthermore, if the class wanted a conclusive answer on the area of the real estate, how could we determine whose answer was the best?

One group could have been more accurate in their placing of points; one group may have made an error in the conversion factors.  In determining which answer is the best an average of all reasonable answers could be taken to get an idea of the overall area of the land.

Figure 1








