
Mathematics-Science 3810H – Ancient and classical mathematics
Trent University, Fall 2011

Take-home Final Examination
Due on Tuesday, 20 December, 2011.

Instructions: Give complete answers to receive full credit, including references to any
and all sources you used. You may use your texts from this and any other courses, as well
as any handouts, class notes, and the like; you may also ask the instructor to clarify the
instructions or any of the questions; and you may use a calculator or computer to perform
any necessary calculations. You may not consult any other sources, nor give or receive
any other aid on this exam, except with the instructor’s explicit permission or as otherwise
indicated on a given problem.

Part I – Trivia and mish-mash. Do all four of 1 – 4.

1. Answer all of a – i. [10 = 10 × 1 each]

a. Who is supposed to have been the first to give proofs of theorems?

b. Name three classical mathematicians who were also astronomers.

c. Name an Egyptian or Mesopotamian scribe who wrote about mathematics.

d. Who invented the method of exhaustion?

e. What ancient number system mentioned in this course uses the fewest distinct
symbols?

f. Give three approximations to π used before 450 a.d.

g. Name two Greek mathematicians who wrote about music.

h. Which ancient number system do we still commonly use parts of for specific tasks?

i. Name the mathematician who wrote the definitive text on astrology.

j. Which Greek mathematician also wrote poems?

2. Which came first, pure or applied mathematics? Justify your answer! [15]

3. Let |PQ| denote the length of the line segment joining the points P and Q.

Ptolemy’s Theorem. Suppose A, B, C, and D are any four points on a circle
listed in clockwise order. Then |AB| · |CD|+ |AD| · |BC| = |AC| · |BD|.

a. Prove Ptolemy’s Theorem. [You may consult any sources you like to help answer
this.] [7]

b. Show that the equation in Ptolemy’s Theorem can fail if A, B, C, and D are not
on a circle. [3]

4. Titus Flavius Josephus/Joseph ben Matthias was a Roman-Jewish historian who is
best known for The Jewish War , a history of the Jewish revolt against Rome 66–70
a.d., in which he participated on both sides. An incident mentioned The Jewish War
gave rise to what is now called the Josephus problem in discrete mathematics. [You
may consult any sources you like to help answer a and b below.]

a. Describe the Josephus problem. [5]

b. Describe the incident that gave rise to the Josephus problem. [5]
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Part II – History. Do one (1) of 5 and 6.

5. “The feature distinguishing mathematics from the natural sciences is that its ultimate
validating principle is proof rather than experience.” Does the development and evo-
lution of geometry in ancient and classical times tend support this assertion or not?
[You may consult any sources you like to help answer this.] [15]

6. Briefly describe Plato’s influence on mathematics and argue whether his influence was
beneficial or not to the development of mathematics. [You may consult any sources
you like to help answer this.] [15]

Part III – Mathematics. Do any two (2) of 7 – 9.

7. Do both of a and b.

a. Suppose n and 2n − 1 are both prime. Show that 2n−1 (2n − 1) is a perfect
number. [7]

b. Would 2n−1 (2n − 1) still have to be a perfect number if n were not prime? Why
or why not? [3]

8. If u and v are two numbers and u ≥ v, their average is (u+v)/2 and their semidifference
is (u− v)/2. Do all three of a – c.

a. Express uv in terms of the average and semidifference of u and v. [4]

b. Given that a = u+ v and b = uv, solve for u and v in terms of a and b. [2]

c. How can the method in b be used to solve quadratic equations? [4]

9. Starting with a line segment of length 1, give a detailed ruler and compass construction
of a line segment of length

√
5. [You may consult any sources you like to help answer

this.] [10]

[Total = 80]

Part IV – Bonus. For fun and marks!

∧ ∧
∧ ∧ |. Write a poem touching on mathematics or its history. [2]

I hope that you enjoyed the course!
Have a good holiday!
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