
Taking Stock

Euclid’s Lemma
Proof by Contradiction
Patterns and the meaning behind Long Division – of integers and
polynomials
Parallels between Long Division of integers and polynomials
The real (and sometimes complex) story behind factors and roots of
polynomials
A toolkit for factoring and finding roots – narrowing the domain of
possible real roots, the Rational Root Theorem, DeMoivre’s Theorem,
synthetic division.

You now have an opportunity to synthesize your learning – use it well.



Next Week’s Schedule

Monday, February 21, 7-8:30pm – Performance Exam. Rooms 1060,
1084, or 1096. 5 minutes per student = 4 minute performance +
quick 1 minute follow-up question. Room assignments TBA Saturday
evening. No calculators or notes.
Wednesday, February 23, 7-8:30pm – Written Exam. Room 1084
(usual classroom). No calculators. You are allowed one 3”x5” index
card of notes (front and back).



Performance Exam

I will hand out a sample performance exam problem at the end of this
evening. The finalized performance exam task will be released on Saturday
evening.



Six Problems to Think About While Studying for the Exam



Problem 1: Leftovers and Decimals

You are interested in fractions with the denominator of 12.

(for reference)

0× 12 = 0

1× 12 = 12

2× 12 = 24

3× 12 = 36

4× 12 = 48

5× 12 = 60

6× 12 = 72

7× 12 = 84

8× 12 = 96

9× 12 = 108

(a) What are the possible leftovers in decimal long
division, and what decimals do they correspond
to?

(b) Draw an arrow from each leftover to the leftover
that must follow it. [diagram on board]

(c) Which decimal expansions of 0 ≤ n
12 repeat?

eventually repeat? terminate? (Here, n is an
integer.) Explain your reasoning in terms of your
diagram in (b).



Problem 2: Conjugate Pair Theorem

A degree 4 polynomial with integer coefficients has a leading coefficient of
2, and roots 1− i and 2. Find the polynomial and explain your reasoning.



Problem 3: Synthesizing the Synthetic and Long
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(c) Circle the numbers corresponding to quotient
coefficients.

(a) Perform the synthetic division
version of this division problem.
(b) Circle the numbers
corresponding to leading
coefficients of parts of the dividend
that are left after steps of long
division.
(d) Explain why in synthetic
division, you add . . . even though
division works because it is a
version of successive subtractions.



Problem 4: DeMoivre’s Theorem as Root Finder

Find the solutions to the equation

z5 = (2, 35◦).

Find the roots of the polynomial

z5 − (2, 35◦).

Find the solutions to the equation

z5 − (2, 35◦) = 0.



Problem 5: Complex Multipliers and Adders

(a) Show that if (s, α) is a 5th root of w = (2, 35◦) in the second
quadrant, that the other 5th roots of w are given by

(s, α) · (1, 72◦m),

where m = 1, 2, 3, 4.
(b) Find the solutions to

(
1
4
z − 6i)5 = (2, 35◦). (∗)

You may express your solutions in terms of the 5th roots of (2, 35◦).
(c) What is the geometric relationship between the solutions to (∗) and

the 5th roots of (2, 35◦)?



Problem 6: Euclid’s Lemma and Irrationality

Prove that 3
√
7 is irrational.

Be explicit about each place where Euclid’s Lemma is used in your proof.


