This activity is based on an original activity by Tamara Moore and Gillian Roehrig, University of Minnesota.


Problem Statement
In past competitions, the judges have had problems deciding how to select a winner for each award (Most Accurate and Best Floater). They don’t know what to consider from each path to determine who wins each award. Some sample data from a practice competition and a description of how measurements were made have been included. To make decisions about things like being the best floater, the judges want to be as objective as possible. This is because there usually are only small differences among the best paper airplanes ‐ and it seems unfair if different judges use different information or different formulas to calculate scores. So, this year, when the planes are flown, the judges want to use the same rules to calculate each score. 

Write a brief 1‐ or 2‐page letter to the judges of the paper airplane contest. Give them a rule or a formula which will allow them to use the kind of measurements that are given in Table 1 to decide which airplane is: (a) the most accurate flier, and (b) the best floater. Table 1 shows a sample of data that were collected for four planes last year. Three different pilots threw each of the four planes. This is because paper airplanes often fly differently when different pilots throw them. So, the judges want to “factor out” the effects due to pilots. They want the awards to be given to the best airplanes – regardless who flies them. 

Use the data in Table 1 to show exactly how your rule or formula works – because the judges need to use your recommendation for planes that will be flown during the actual competition this year. 

Note: The paper airplanes were thrown in a large 40‐foot by 40‐foot area in the arena. Each paper plane was thrown by a pilot who was standing at the point that is marked with by the letter S in the lower left hand side of each graph in Figure 1. So, this starting point is located at the point (0,0) on the graph. Similarly, the target is near the center of each graph, and it is marked with the letter X. So, the target is located at the point (25,25) on the graph. 

In Table 1, the angles are measured in degrees. Positive angles are measured in a counter clockwise direction – starting from a line drawn from the lower left hand corner of the graphs to the upper right hand corner of the graphs (or starting from the point S and passing through the point X). Negative angles are measured in a clockwise direction starting from this same line. 

	
	Table 1:  Information about Four Paper Airplanes Flown by Three Different Pilots

	
	Pilot F
	Pilot G
	Pilot H

	Plane


	Flight


	Distance from  Start
	Time    in  Flight
	Distance To  Target
	Angle from    Target
	Distance from Start
	Time     in    Flight
	Distance To  Target
	Angle from    Target
	 Distance from Start
	Time      in    Flight
	Distance To  Target
	Angle from    Target

	A


	1
	22.4
	1.7
	15.2
	16
	30.6
	1.6
	14.5
	23
	39
	1.8
	7.5
	-10

	
	2
	26.3
	1.7
	16.7
	26
	31.1
	1.6
	11.9
	19
	36.3
	1.7
	4.3
	-6

	
	3
	31.6
	1.7
	7.1
	10
	26.7
	2.2
	8.9
	-4
	35.9
	2.2
	9
	-14

	B


	1
	32.1
	1.9
	7.6
	-11
	35.9
	1.9
	14.3
	-23
	43.7
	2.0
	9.5
	6

	
	2
	42.2
	2.0
	9.2
	-9
	39
	2.1
	11.1
	16
	29
	2.0
	7.6
	7

	
	3
	27.2
	2.1
	10.2
	-11
	25.6
	2.0
	11.7
	12
	36.9
	1.9
	12.4
	19

	C


	1
	19.2
	1.8
	16.6
	-8
	42.9
	2.0
	9.8
	9
	35.1
	1.6
	2.8
	4

	
	2
	28.7
	1.9
	9.3
	11
	44.6
	2.0
	9.3
	-1
	37.2
	2.2
	2
	-1

	
	3
	23.6
	2.1
	17.3
	-25
	35.7
	2.2
	3.2
	-5
	42
	2.1
	9.8
	10

	D


	1
	28.1
	1.5
	8.9
	9
	37.2
	2.1
	20.2
	-32
	41.7
	2.2
	10.1
	11

	
	2
	31.6
	1.6
	14.8
	-24
	46.6
	2.0
	11.4
	-2
	48
	1.9
	14.1
	-8

	
	3
	39.3
	2.3
	9.1
	12
	34.7
	1.8
	22.2
	-36
	44.7
	1.7
	11.5
	-9


