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MATH 334, College Geometry Name
Exam 1, Spring, 2015


Instructions: Construct clear and concise arguments for problems or proofs. Credit will be given for correct
steps leading to an incorrect solution or proof; little credit will be given for unsupported answers or poorly
constructed proofs. Correct use of notation and symbols as adopted in class is required. Accurately drawn
figures must accompany arguments.


In problems 1 to 3 use axioms, definitions, and theorems for incidence geometry.


1. (9 points) Interpret point to be one of A, B, C, and D, where each is a vertex of a square. Interpret
line to be one of {A, B}, {B, C}, {C, D}, and {A, D}. Interpret lies on to mean “is an element of.”
(a) Draw a schematic for this geometry. (b) Is this a model for incidence geometry? If so,


verify the model. If not, explain why.


(c) Which parallel postulate applies to this geometry?


2. (8 points) A schematic for a geometry is shown below. There are four points (indicated by letters)
and one line.


A B C D


(a) By adding a minimum number of points and lines to
the given geometry, construct a model for incidence
geometry.


(b) Which parallel postulate is satisfied
by the model you constructed in
part (a)?


3. (12 points) Prove the theorem. A model for incidence geometry that satisfies the Euclidean parallel
postulate has at least four distinct points.








In problems 4 to 8 use axioms, definitions, and theorems for plane geometry.


4. (8 points) Let f : ` ! R be a coordinate function, and let A, B, and C be distinct points lying on
line ` such that f(A) = 5 + f(B) = �3 + f(C).


(a) Find AB and BC.


(b) Use the ⇤ notation to show which point is between the other two.


5. (18 points) In the French railway metric, the distance between two points lying on the same radial
is given by ⌧((x1, y1), (x2, y2)) =


p
(x2 � x1)2 + (y2 � y1)2. A radial is any ray whose endpoint is at


the origin of the coordinate plane.


(a) Show that f(x, y) = x
p
1 + m2 is a coordinate function for a radial in the French railway metric.


(b) Use the metric to find the distance between (�1, 3) and (6, �18).


(c) Find a coordinate function for the radial that contains the points (�1, 3) and (6, �18).


(d) Use the coordinate function to find coordinates for the points (�4, 12) and (3, �9), lying on the
same radial.


(e) Use the coordinate function to find the distance between the points (�4, 12) and (3, �9).








6. (14 points) Prove that if A, B, and C are three


points such that B lies on
�!
AC, then A ⇤ B ⇤ C


if and only if AB < AC.


A


B


C


D


E


F


7. (16 points) In the figure above, AB ⇠= BF ⇠= CF and \BFC is a right angle. Let µ(\ABC) = 74o,
µ(\CFE) = 15o, and µ(\ECF) = 135o. Find each angle and explain what theorem(s) you used to
find the angle.


(a) µ(\DCE) (b) µ(\ABF)


(c) µ(\BAF) (d) µ(\CEF)








8. (15 points) Let AB, BC, CD, and AD be four
segments where all intersections occur only at
endpoints. Prove that if A, B, C, and D do not
lie on line `, and ` \ AB 6= ?, then ` intersects
exactly one of BC, CD, or AD.
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