
MATH 402 Non-Euclidean Geometry
Exam 1 Practice Questions

You should review the homework problems and the worksheet. Additionally,
exercises or proofs from Chapter 1, Chapter 2 in the book are good sources
of practice problems.

On the actual exam, you will be given a copy of the statements of Euclid’s
axioms.

1. Definitions and statements

• Define parallel and perpendicular.

• State Playfair’s postulate.

• Define congruent triangles.

• Define similar triangles.

• State Pasch’s theorem/postulate.

• State the supplementary angle theorem, vertical angle theorem,
and exterior angle theorem.

• State SAS/SSS/ASA congruence and SAS/SSS/ASA similarity.

• Define neutral (or absolute) geometry.

• Define chord, diameter, central angle, inscribed angle, tangent to
a circle.

2. Proofs

(a) It is possible to construct an equilateral triangle of a given length.

(b) It is possible to bisect a line segment.

(c) Given 3 noncolinear points, there exists a circle passing through
them.

(d) Prove that Playfair’s postulate implies the following statement:
If l1 and l2 are two unequal parallel lines, and m is another line
which intersects l1 (but is not equal to l1), then m also intersects
l2.



(e) Show that SAS congruence implies ASA congruence.

(f) Consider the axiomatic system S defined by the following. The
undefined terms are points and lines. The axioms are:

A1 There are exactly four points.

A2 There are exactly four lines.

A3 Given any two different points there exists at least one line
that contains them.

i. Show that this system is consistent. Give a model.

ii. Show that Axiom (i) is independent of Axioms (ii) and (iii).
Is Axiom (ii) independent of Axioms (i) and (iii)? Is Axiom
(iii) independent of Axioms (i) and (ii)?

iii. Is the system complete? Why or why not?

iv. Is the following statement true or false for the system: Every
line contains at most two points. Justify your answer.

v. Consider the plane dual T of the system S (i.e., the points
in T are lines in S, and lines in T are points in S). Does
the axiomatic system T satisfy the axioms of S? (Prove your
claim.)

(g) In the Fano plane (i.e. the finite projective plane or order two,
see worksheet) show that every point is on exactly 3 lines.

3. True or false?

(a) Euclid’s 1st/2nd/3rd/4th/5th postulate hold in Euclidean/spherical/hyperbolic
geometry.

(b) Euclid’s 5th postulate is inconsistent with the other four.

(c) Euclid’s 5th postulate is independent from the other four.

(d) In neutral geometry, the sum of the angles of a triangle is equal
to 180◦.

(e) In neutral geometry, given a line ` and a point P not on `, there
might be no lines parallel to ` passing through P .

(f) In Euclidean geometry, a line and a circle can have exactly one
point of intersection.



(g) In neutral geometry, given two parallel lines l1 and l2, there exists
a unique line m which is perpendicular to both l1 and l2.

(h) The exterior angle theorem is true in Euclidean geometry.

(i) The exterior angle theorem is true in hyperbolic geometry.

(j) In Euclidean geometry, a right angle cannot be inscribed in a
circle.

(k) The measure of an inscribed angle is twice that its intercepted
central angle.


