The Six Faces of Amzora	HE001 scoring rubric

Math Domain

��Number/Quantity�(�Shape/Space��Function/Pattern������������Chance/Data��Arrangement����Math Actions (possible weights: 0 through 4)

�4�Modeling/Formulating�4�Manipulating/Transforming���������4�Inferring/Drawing Conclusions�4�Communicating��Math Big Ideas

��Scale�(�Reference Frame�(�Representation������������Continuity��Boundedness�(�Invariance/Symmetry������������Equivalence��General/Particular��Contradiction������������Use of Limits��Approximation��Other����������1.

Here is one possibility, but there are many others. Remember that on a cube each face is adjacent to four other faces and has one face that is opposite it. In the map we have drawn here it seems that the face on which Akaso Island is situated is adjacent to the face with Rakad but is “distant” from the face with Muag Island.  In fact, the face with Akaso Island on it is adjacent to the face with Muag Island on it. It is also ajacent to the North pole face and the South pole face and is opposite the face with Nodnol on it.
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�2.

Here is a way to organize a table of distances. Let's look at how some of these distances might be measured.



AMZORAN DISTANCES (in versts)

�Akaso Is�Moose Ear�Muag Is.�Nodnol�Quisto�Rakad�Ross Bay�Scott�Seacouver�Yellow Fork��Akaso Is.�0�����������Moose Ear��0����������Muag Is.���0���������Nodnol����0��������Quisto�����0�������Rakad������0������Ross Bay�������0�����Scott��������0����Seacouver���������0���Yellow Fork����������0��First of all we know that the “circumference” of the planet is 24,000 versts and since it is cubical the faces are square and the length of each side of a square face is 6000 versts.



Akaso Island and Quisto are on the same face of Amzora and the distance between them may be measured directly and simply scaled properly. 



What happens when we go to calculate the distance between Akaso Island and Rakad which is not on the same face but rather on an adjacent face of the planet? Let's look at our map again.
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The line drawn on our map is the shortest path you can take on the surface of the planet to get from Akaso Island to Rakad.



One might be tempted to use the same strategy in going from Akaso Island to Yellow Fork, i.e., draw a straight line on our map from one place to the other.  The trouble, of course, is that part of that line does not lie inside the map.



However, as we pointed out earlier, the map we drew is not the only possible map of the planet.  Here is another good map of the planet on which we can draw a “straight-line” distance from Akaso Island to Yellow Fork that lies entirely inside the map.
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Is this strategy good enough for calculating the shortest distance from Akaso Island to Scott on th South pole face? A path constructed according to this strategy would require one to go over two edges of the planet - but the face face with Akaso Island on it is adjacent to the South pole face that has Scott on it. Why should we have to cross two edges to go between adjacent faces?

�3.

Here are the four shortest North pole to South pole routes.
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Despite appearances each of these paths is 24000 versts long!

�4.

If, as it appears, the direction of the light from the sun is always perpendicular to the axis of rotation of the planet then there would be no seasons on Amzora.



On the North and South pole faces the sun is always on the horizon and never rises or sets.  During the course of the day on these faces the sun moves in a complete circle all the way around the horizon.



On the faces other than the pole faces, when the sun rises over the horizon of a face it is dawn everywhere at the same instant of time on that face of the planet, and similarly for noon and sunset.





5.

Here is a sketch of the path of a plane flying at a constant altitude over the surface of the planet. The sketch shows a “side view” of the faces of the planet above which the plane is flying.  The plane is assumed to be flying from a point above the center of one face to a point above the center of an adjacent face.
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Students should write about what the pilot sees along the straight part of the path (e.g. 1 as marked in the diagram), at the beginning of the curved part (2 as marked) and at the center of the curved part (3 as marked).

�Things to consider in scoring the Six Faces of Amzora project





For all student work, pay particular attention to:



	-How the student organizes the mileage chart.

	

	-How the student writes about the horizon in the geography book

	chapter and  the pilot interview.



	-How the student deals with the transition between day and night,

	light and dark.



Some students may choose to discuss the subject of different shadows,

e.g. day/night shadows caused by rotation, and shadows formed as an airplane

goes around the edge of the planet.



A few students can be expected to think about the shortest distances issue in greater detail, including a consideration of limiting factors.
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