
The Characteristic Polynomial

Name: Unique ID:

Problem 1. Consider the matrix A given by

A =

0 1 0
0 0 1
x y z


Since A is 3× 3, the characteristic polynomial of A is of the form χA(t) = t3 + c2 t

2 + c1 t+ c0.

(a) Find c0, c1, and c2.

(b) Suppose that E-Vals(A) = {−3, 5} with amA(−3) = 1 and amA(5) = 2. Find x, y, and z.



Problem 2. Consider the matrix A given by

A =

[
−7 10
−5 8

]
Find all eigenvalues and bases for all eigenspaces of A without using a computer.



The next two problems will make reference to the matrix Rθ =

[
cos (θ) − sin (θ)
sin (θ) cos (θ)

]
for 0 ≤ θ < 2π.

Problem 3. Find all eigenvalues of Rπ/4.

Problem 4. Find all θ for which Rθ has exclusively real eigenvalues.



Problem 5. Consider the matrix A given by

A =

−40 −90 180
10 25 −40
−5 −10 25


Find all eigenvalues of A without using a computer.



Problem 6. Suppose that A is an n× n matrix whose characteristic polynomial is

χA(t) = t7 − 2 t6 + 2 t5 − 2 t4 + 2 t3 − 3 t2 + 3 t− 1

(a) n = , trace(A) = , and det(A) =

(b) Is A invertible? Explain why or why not.

(c) Show that λ = 1 is an eigenvalue of A and calculate amA(1).

Hint. Consider the last problem from “Polynomial Algebra”.


