MATH 220 Exam 3
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You must show work on all problems except the True False or Multiple choice ]:rmblLInE. ND lelevant
work = No credit. If you write PUNT in large letters across the problem, I will NOT grade that
problem and you will get 40% of the points for it.

1. True-False: No Punting !!

T = The statement is always true.

F = The statement is not always true.

(10 pts)

The eigenvalues of a triangular matrix are the numbers on the diagonal of the

matrix.

If the real 3 x 3 matrix A has three distinct eigenvalues, then the eigenvectors
corresponding to those eigenvalues constitute a basis for R,

If the 3 x 3 matrix A has two distinct eigenvalues, then A has at most two

linearly independent eigenvectors.

If det{A) = 0 then 0 is an eigenvalue of A.

Ifthe 5x 5

to a diagonal matrix.

matrix A has three distinct eigenvalues, then A cannot be similar

2. Multiple Choice: The next two problems request information about the matrix (10 pi‘a‘
a b0 0 clet{ A-AT )= (p-)
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Circle don’t know and you lose only 3 out of 5 points.

¢ The algebraic multiplicity of the eigenvalue A = a is

(a) 0

(b) 1

(c) 2

(d) 3

@

s The geometric multiplicity of the eigenvalue A = a is

(a) 0

{b) 1

(e) 4
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3. Find all eigenvalues (\;) and associated eigenvectors (v;) for the given matrices
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(20 pts)
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4. Find a matrix € which diagonalizes A. le. Find C such that D = C~1AC is a diagonal matrix with
the eigenvalues of A on on the diagonal.
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5. Find the general solution to the matrix differential equation 2’ = Az if the eigenvalues of A are
A =0, Az = —4, and the associated eigenvectors are v; = ( é ) and v = ( i : (10 pts)

Put your answer (in vector form} in the box below.

Hint: Since there are no initial conditions to satisly, the general solution will have two arbitrary

constants.
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