Mth171 Exam 1
Name: 

Fall 2008

Directions: Please show your work and/or leave all necessary construction marks to receive full credit. Wherever explanations are requested, use complete sentences.
1. Show how to construct an isosceles triangle using the line segment below as its base and using the underline where you wrote your name (above) as the two congruent legs.
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2. Construct the circle that contains the three vertices of the isosceles triangle shown below. Label the center of the circle O. 

[image: image7.emf]
3. Assume the segment below is 1 unit long. Use the given segment to construct a new segment AB that is 
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 units long. (Hint: what do the Pythagoreans have to do with this?)
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4. Assume the segment AB below represents a distance of 3 units. Show how to construct a point C between A and B so that segment AC is 2 units long. 

[image: image9.emf]
5. The figure shown is a regular star polygon on 10 vertices.

a. If the figure shown is denoted as {10, k}, give all possible values of k (with 0 < k < 10) that would generate it. 


b. Use the fact that the polygon in the center of the star polygon is a regular decagon to find the measure of the vertex angle marked A. Show your work on the diagram.
c. Recall that compound star polygons are always made up of more than one cycle. Complete the table below to list which values of k produce compound star polygons and how many cycles each consists of. 
(You do NOT need to sketch each star polygon!)

	
	Compound?
(circle yes or no)
	Number of Cycles?

	{10,1}
	Y         N
	

	{10,2}
	Y         N
	

	{10,3}
	Y         N
	

	{10,4}
	Y         N
	

	{10,5}
	Y         N
	

	{10,6}
	Y         N
	

	{10,7}
	Y         N
	

	{10,8}
	Y         N
	

	{10,9}
	Y         N
	


6. Gerald comes up to you and says, “Teacher, it looks like the median of a triangle always bisects its opposing angle.” You ask him to show you what he means, and he says, “Look at this diagram. Let’s say M is the midpoint of 
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(he points to the approximate location of the midpoint). Then doesn’t this ray from F through M (he traces his finger along the paper) bisect angle F?” 

Use a straightedge and compass to test Gerald’s conjecture by constructing the median 
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 and the angle bisector to 
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. What would you tell Gerald about his conjecture?
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7. Both parts of this problem refer to the same rectangular “pool table” diagram below. 
a. Kira is trying to decide where to aim in order to bank the white ball off the shaded (right) rail so that her white ball hits the black object ball. Show how to use the idea of “unfolding” the pool table mark the path Kira’s ball should take.

b. Kenny is a DNR officer in a rectangular valley in Montana. He needs to refill his canteen in the river on his way to a forest service cabin, where he will be spending the night. He checks his map (see pool table diagram, above) and marks his location (the white dot), the cabin’s location (the black dot), and the location of the creek that flows on the eastern side of the valley (the dark line). Assume all terrain in the valley is comparable.

Explain why if Kenny follows the same path as Kira’s pool shot, he will fill up his canteen and get to the cabin in the shortest possible time. Label your diagram and refer to it in your discussion.
8. As we have seen, Gauss’s Theorem tells us precisely which regular polygons are constructible using straightedge and compass alone. 

a. Fermat numbers are the numbers of the form 
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k

. List the first three Fermat numbers (i.e. those corresponding to k = 0, k = 1, and k = 2.)

b. List two examples of regular polygons that can be constructed, and list two examples of polygons that cannot be constructed according to Gauss. Select your examples to best illustrate Gauss’s theorem. I have provided some partial examples to get you started.
Can be Constructed:
1.   n = 15, because 15 = 3 x 5 and…

2. 
Cannot be Constructed:
1.   n = ________, because 

2. 

9. Sketch a stick figure that you think best represents the golden ratio (φ ≈ 1.618) in terms of the location of the “belly button” (mark the belly button clearly). Label your stick figure and refer to as you explain what is meant by the term golden ratio.
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