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Medicine Wheel Worksheet #1

SOLUTIONS
Part A (The Story). 
1. Using graph paper, construct a diagram of a Medicine Wheel and label it with four aspects of your life that are important to you.
SOLUTION: Students answers will vary widely to this question, as it involves thought about one’s personal life and circumstances.  One example that might fit in modern times is given below:
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2. Share and discuss your Medicine Wheel with other students in the class. What similarities or differences do you find among them?

SOLUTION: It will be interesting for students to compare whether the aspects they chose to emphasize in their Medicine Wheel are tangible or intangible, permanent or temporary, specific or general, etc. Wide interpretation of the purpose of the Medicine Wheel could lead to vastly different examples given by students.
3. From your readings about or experiences from Native Culture, how do your classmates’ Medicine Wheel labels compare or contrast with those which a Native Person might create?
SOLUTION: Our modern-day societal experiences inevitably shape those things that are most important to us.  Experiences in today’s non-Native American culture vary considerably from those of a Native person, so divergent labels on the Medicine Wheels would be expected.  A Native person’s wheel might emphasize or reflect simple facets of day-to-day living, such as basic human needs, survival qualities of tribesmen and tribeswomen, war and peace, and so on.  A person in today’s class might be more concerned with longer-range goals such as career, life purpose, and personal qualities that are more germane to success in today’s world.
4. How is your perception of a circle affected by this exercise?
SOLUTION: The circle provides an illuminating portrayal of something that has no beginning or end, yet goes on and on forever in a finite (bounded) physical space. Because a circle has a closed space and is portrayed relative to a center point that looks the same from all points on the circle, the circle suggests an interconnectedness of all things affiliated with it.  A circle’s smoothness, gradually curving in perfection, is perhaps more evident when it is associated with the qualitative aspects of this exercise.  There are no harsh corners, no difficult moving from point to point around the outside.  Everything on the circle is close to everything else on the circle.  
Part B The Content Carry out the following explorations of the circle as exemplified by the Medicine Wheel:

1. Consider the diagram of the Big Horn Medicine Wheel given in the figure earlier (Big Horn Medicine Wheel, USFS, 1997). Using appropriate tools, find the measure of the central angles given by the 28 spokes of the Wheel. 
SOLUTION: Students can do this using a protractor.  The exact answer, measured in degrees, is 360/28 = 12 6/7 ≈ 12.857, but any approximation between 10 and 15 degrees would be reasonable here.
a) What appears to be true about them? 
SOLUTION: In a perfectly constructed Medicine Wheel, they will be the same.  This can be deduced from observing Figure 1, the photograph of the Big Horn Medicine Wheel.
b) Do any of the spokes seem to bear a relationship to the axes given in the Cartesian plane? 

SOLUTION: It is actually possible for any spoke of the Medicine Wheel to correspond to the axes in the Cartesian plane.  This is because there are 28 of them, and 28 is divisible by 4.  Therefore, if we number the spokes consecutively, starting with 0, 1, 2,…, 27 (we may start with 0 at any spoke), then we may let 0 denote the +x axis.  Then 7 will denote the +y axis, 14 will denote the –x axis, and 21 will denote the –y axis.  The four spokes so identified will be perpendicular (at right angles) to the two neighboring identified spokes, thereby forming a perfect set of axes for the Cartesian plane (which occupies the land space that the Medicine Wheel is immersed in.
c) What do you notice about the measure of any of the individual (or sums of) central angles and the measure of the intercepted arc of the circle?
SOLUTION:  The length of the intercepted arc of the circle (which can be measured by placing a marked string along the arc) is proportional to the measure of the corresponding central angle.  For instance, if the central angle is doubled, then the length of the corresponding intercepted arc is doubled. This same principle applies to sums of several central angles.  If we measure the central angle Ө in radians, then the length of the corresponding arc is Ө r, where r is the radius of the circle.  If, on the other hand, the central angle Ө is measured in degrees, then the length of the corresponding arc will be 180* Ө *r/π.
2. Team up with a partner. Use a string marked for lengths to find the radius and circumference of the Medicine Wheel you drew and labeled in Part A. What do you notice about the ratio of you and your partner’s radii with respect to the ratio of you and your partner’s circumference, that is
ry / rp and Cy / Cp?

SOLUTION: Regardless of the radii of the circles the pair of students used, the two ratios in question are identical.  For instance, if your radius is twice as large as your partner’s, then your circumference will be twice as large as your partner’s as well.  Let us assume that a student uses a radius of exactly 1 unit.  Then the circumference (measurable by placing a string that is marked for distance around the circle one full revolution) will be 2π ≈ 6.283 units.  That is, the circumference is a little more than six times longer than the radius of the circle.  This will be true regardless of the value of the radius of the circle drawn in Part A.
3. Using your partner from #2, find the area of each of your circles by estimating the number of square units of graph paper contained within your Medicine Wheel. What do you notice about the ratio of your radius to your partner’s radius, as compared to the ratio of your area to your partner’s area; that is

ry / rp and Ay / Ap?
SOLUTION: The areas of the circles should be approximated.  Placing the Medicine Circles on grid paper will enable area measurements to be made more accurately.  What the students should observe is that Ay / Ap  =  (ry / rp)2.  For instance, if your radius is twice as large as your partner’s, then your circle’s area should be larger than your partner’s by 22 = 4 times.  This can also be deduced from the formula for the area of a circle of radius r, which is A = πr2.  Thus, if your circle has ry = 2 and your partner has rp = 1, then ry / rp = 2, and so Ay / Ap = πry2 / πrp2 = (ry / rp)2 = 22 = 4.
4.  Both you and your partner should now find the diameter of your Medicine Wheel. What is the ratio of your circumference to your diameter, that is
C/d?

How does your ratio compare with your partners? With each of the other teams in the class?

SOLUTION: The diameter of the Medicine Wheel is simply double the radius.  The ratio of the circumference to the diameter is exactly π ≈ 3.14159, and again, one can estimate this by using a marked string to estimate the value of C and dividing by d = 2r.  Every student in the class, regardless of the size of the circle they drew, should arrive at the same ratio π for this question.
5. Within your Medicine Wheel, construct a triangle using the diameter as one side, and any other point at the end of a spoke as the third vertex, as suggested in Figure 2 below. Find the angle measure at the third vertex. How does this compare with other students’ angle measure?
SOLUTION: Every student in the class, regardless of the size of their circle and regardless of what point on the circle is used as the third vertex, should determine the angle measure at the third vertex to be 90 degrees.  In other words, the triangle formed in Figure 2 is a right triangle.  To see why this must be true, assume without loss of generality that the radius of the circle is 1, and that the circle is centered at (0,0) in the Cartesian plane.  Then the ends of the diameter shown in Figure 2 rest at (-1,0) and (1,0).  The third vertex, say (x,y) lies on the circle of radius 1, and thus we know that x2 + y2 = 1.  The distance-squared from (x,y) to (-1,0) is (x+1)2 + y2, and the distance from (x,y) to (1,0) is (x-1)2 + y2.  These are the distance-squared values of the two non-diameter sides of the triangle.  Summing these, we obtain (x+1)2 + y2 + (x-1)2 + y2 = x2 + 2x + 1 + y2 + x2 – 2x + 1 + y2 = 2x2 + 2y2 + 2 = 2(x2 + y2) + 2 = 2 + 2 = 4 = 22, which is the square of the diameter, which is the third side of the triangle.  Since the sums of the squares of two side lengths of the triangle equals the square of the third side of the triangle, the triangle must be a right triangle (with right angle between the two legs), and the angle in question must be 90 degrees.
Figure 2. Diagram of a Medicine Wheel with Inscribed Triangle
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