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l. (20 points) Indicate whether the statement is true (T) or false (F). Circle your response.

You are not required to show any work.

(a) Applying row operations does not change the eigenvalues of a matrix.
ANSWtrR: (circle one) T

(b) Any vector x with the property that Ax: )x for some scalar ) is an eigenvector

V C dnupt : (7 I ANSWER: (circle one) T

@

of A.

€)

(g) If u is orthogonal to v, then llu+vll: ll"-.rll. /,\
It u+vl{ , i\\4 1l +itvi{ = il r,t-vll ANSWtrR:(circleone) p F

\V:etau.fe +Vr^T^n or{'\noq o*o!
(h) The zero vector in lR" is ortho{onal to every veCtor in IR'.

0 " \ : e "f,, o. n.,,o.,l il ANSWER: (circie one) T (t

ANSWER: (circle "^"i 6 @7',\

Ir 3 -1 I [-2 I
(c) Ir ^: li ? ?j ""0": L 1.1 

tn""visaneigenvectororA'

Ai to l
(d) If u1 and u2 &r€ eigenvectors of a matrix ,4 and {ur, uz} is linearly independent, then

u1 and u2 must correspond to different eigenvalues.

ANSWER: (circle one) T C)

(e) Every basis of IR2 is an orthogonal basis

ANSWER: (circle one) T CD

(f) If S is a subspace of IR3 with dimension 1, then so is,Sr.
ANSWER: (circle one) T

(i) If u is in the subspace S, then proj"u : u.

(j) If Aisany2x2diagonalizablematrixwitheigenvalues):1and.\: -1, thenAk: A
for every positive integer k.

ANSWER: (circle one) T 6



2

any

Math 308 H - Autumn 2013

2. (12 points) Give an example of each of the
work.

' (u) a 4 x 4 matrix with determinant 12
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(b) u basis 6 of IR2 such that
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(c) an orthogonal set of three
the standard basis vectors
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following. You are not required to show

multiple of any of
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(d) the characteristic equation for a matrix that has exactly two reai eigenvalues, one with

multiplicity 2 and the other with multiplicity 4

(r -z)'(a-1JY/ n\

PIA) =
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3. (I2 points) Find the characteristic polynomial, the eigenvalues, and a basis for each eigenspace

of the matrix A. Mark vour responses clearlv.
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4. (6 points) Let ,5: span{vr,vz}, lvhere v1 :
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matrix A is diagonalizable and then find the

-? 1lr k l.01l

-L r l:0-D(r-))(r-7)i_). k_ 
Io r-*7 l
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5. (15 points) Find the value of k so that the
matrices P and D such that A: PDP-|.
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6. (15 points) Consider 61 :

(a) Compute x6, if x :
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ô,

u-1

r 11

0 rl
lzl

xu,;

--.%.**--***

ft
l3IZ

-\

t\
)^, 

\
)

6,

THIS PROBLEM iS CONTINUED OI{ THE NEXT PAGE.



is also a basis for IR.3.)
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CONTINUED FROM THE PREVIOUS PAGE

(b) LetB2:{f ?l | ',1 l-l l} (Note,hat82
ILoJ L-'] L ,l)

Find the change of basis matrix from Bz to 81.
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