
End of Course Assignment

Math 896:591/593 Geometry for Geometry Teachers June 6-17, 2011
Instructor Stephen Hartke (hartke@math.unl.edu)

To bring Math 896 to a close, you will prepare an End-of-Course Assignment that includes a
selection of problems you have worked during the course, an End-of-Course Problem Set and a
Final Reflection onwhat you have learned. The End-of-Course Assignment is due on Tuesday,
June 28, 2011.
Please send an electronic version of your assignment to StephenHartke (hartke@math.unl.edu).
It’s fine to write solutions involving formulas and figures on paper and then scan them in, or
have the Center scan them in.
If you are sending electronic files, use the file name format “Geometry_EOC_Smith_FF_Day6_1.docx”
to indicate our course; the end-of-course assignment; your last name; FF for "Fabulous Five”,
PS for “Problem Set”, or Reflection; and which problem.
If you are mailing paper copies to the Center, use the address

Center for Science, Mathematics & Computer Education
251 Avery Hall
University of Nebraska–Lincoln
Lincoln, NE 68588-0131

The Center will be dealing with assignments for other courses as well, so clearly indicate the
course name and number, the dates, the instructor, and your name on the first sheet. Make
sure your work is clearly labeled with your name and which problem you are responding to.
The End of Course Assignment consists of three parts:

1. Your Fabulous Five Provide a “textbook solution” for five homework problems. You will
get the most out of this part of the assignment if you select problems that you were ini-
tially uncomfortable with but have now mastered. You may also select some problems
that you are proud of or “like best.” A higher level of presentation is expected for these
solutions than was expected on the daily homework. The write-ups should completely ex-
plain the solution, as well as providing necessary figures and calculations, so that anyone
in the class could easily understand the solution a year from now.

2. The End of Course Problem Set is listed below. Solutions to these problems will be graded
similarly to the homework.

3. Your Final Reflection: write a 2 page self-assessment of your knowledge of Geometry.
Discuss the knowledge you had prior to beginning the course, what you have learned in
this course, and what you still want to learn in future courses. How will this knowledge
help you in your teaching?
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End of Course Problem Set

A mathematician like a painter or poet is a maker of patterns. If his patterns
are more permanent than theirs, it is because they are made with ideas.

— G. H. Hardy (1877–1947)

1. LetXYZ be a triangle in theEuclidean planewith anglemeasuresA, B, C and side lengths
a, b, c as indicated.

Y

Z

A

C

B
b

c

a

X

(a) Show that the area of 4XYZ is 1
2ab sin C = 1

2ac sin B = 1
2bc sin A.

(b) Prove the Law of Sines for triangles in the Euclidean plane:

sin A
a =

sin B
b =

sin C
c .

2. Construct a GeoGebra file that models the truck-under-the-bridge problem, taking into
account the wheels of the truck. You should introduce two new parameters: w, the radius
(or diameter, whichever is more convenient) of the wheels; and b, the distance from the
end of the truck to the wheels (you may assume that this distance is the same for the
front and back of the truck, and that the truck only has two axles). Make variable the
other parameters of the problem, such as the grade of the slope, the height and length of
the truck, and the height of the bridge.

3. Write an essay that describes the similarities and differences of the three two-dimensional
geometries that we studied: Euclidean geometry, spherical geometry, and hyperbolic ge-
ometry. Use the features of a geometry that we discussed to guide your essay, discussing
such items as what points and lines are; what the properties of (straight) lines are; what
are the axioms used; what is the connection to neutral geometry; how do geometric fig-
ures such as triangles, quadrilaterals, and circles behave.

4. Using the area of triangles, derive formulas for the area of a quadrilateral on the sphere
and hyperbolic plane. Could you generalize this to arbitrary polygons?
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5. Suppose that you wish to take a picture of the front of a townhouse that is sitting in a
row of houses. Your camera has a lens that takes pictures with a 60◦ horizontal field of
view. What are the positions you could stand so that the front of the townhouse would
exactly fill the horizontal field of view of the picture?

townhouse
other housesother houses

camera60◦

6. John Wallis (1616-1703) introduced the following axiom in an attempt to prove the Eu-
clidean Parallel Postulate:

Wallis’ Axiom: Given any triangle and any line segment, a triangle similar
to the given triangle may be constructed with the given segment as base.

Prove the Euclidean Parallel Postulate from Wallis’ Axiom.
Hint. Let � be a line, and A a point off �. We wish to show that there is only one line
parallel to �. Construct the point B on � so that AB is perpendicular to �, and construct
m at A to be perpendicular to AB. Then m and �are parallel.
Suppose that n is another line through A that is parallel to �. Choose C on n on the B-side
of m and drop the pependicular from C to AB. By Wallis’ Axiom, there exists 4ABE that
is similar to 4ADC. Now derive a contradiction.
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