EXAM 3

Score: out of 100

Math 324 - Linear Algebra Name: @ :

Read all of the following information before starting the exam:

You have 50 minutes to complete the exam.

Show all work, clearly and in order, if you want to get full credit. Please make sure you read the
directions for each problem. I reserve the right to take off points if I cannot see how you arrived at
your answer (even if your final answer is correct).

Please | box/circle | or otherwise indicate your final answers.

Please keep your written answers brief; be clear and to the point. I will take points off for rambling
and for incorrect or irrelevant statements.

This test has 7 problems and is worth 100 points. It is your responsibility to make sure that you
have all of the pages!

Good luck!




1. Circle your answer for each of the following:
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(a) | True ' P is isomorphic to R”. (Pn is isomerphic o |

;
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b) ( ) False | M,,,, is isomorphic to R™".
c

(¢) { True . There is a subspace of Py isomorphic to M. (_‘N\j Y dasioaal S‘:::

(
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(d)  Trued| False |If V is a finite dimensional vector space and 7' : V — V' is an isomorphism, then
ker(T') = {0}.
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; False ) Every linear transformation T : Myy — B is an isomorphism. h{“"\dy wol- an
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(£) ("True ] False |If V and W are finite dimensional and isomorphic vector spaces, then dim(V)'=
dim{W).
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(e) True

. < 1 0 3 1 e .
(g) | True KFalse) [ 1 9 J and [ 1 0 ] are similar matrices. (determoadds e net "‘l"“\‘ s
Hae ey cormod possi \oz <
(h) ((True)| False |If A is a 3 x 3 matrix with three eigenvalues A\; = 1, A, = 5 and A3 = 15, then miter, >
A is diagonalizable.

(i) {True)[ False | If A is a 3 x 3 matrix with three eigenvalues A; = 1, Ay = 5 and A3 = 15, then
As invertible.

() (Trud| False | A 3 x 3 matrix with real entries must always have at least one real eigenvalue.
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2. Find the eigenvalues of A = [ 3 1
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det (A-AT) =0
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3. Suppose the the graph of characteristic polynomial of an 3 x 3 matrix A is given below. [

Circle your answer for each of the following:

e
(a) Is A invertible? { Yes)] No [ Not Enough Tnformation |
Explain your choice:

T chorackershe  polynomial  does NoT pass -\an}\« die offq\

O NOoT oA Ll Nalee |
ke | S “YA. o

Tkm‘fwt) A—_t_s__ invetole .
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(b) Is A diagonalizable?( Yeg)| No | Not Enough Information |
Explain your choice:

The drarackershic \ao\\/nw\.-a\ has 2 distvet roots .
bce A \Wias 3 distmct eigmvales .

Sme A s %3, A dragmalitable .

4. Suppose the characteristic polynomial of a square matrix A is:

p(A) =2A - 1)*(A +2)°

(a) Fill in the following table:

Eigenvalues of A | Algebraic Multiplicity | Possible Geometric Multiplicities |
O \ \
—2 3 L2, D

(c) Is A diagonalizable? Circle your choice: I_Yes | No QJ(E'Enmlgh lut'urmﬂtiuD

(@) tr(4) = =Y ‘2 O+ 1+ |+ () +(-2) + (-2) (sumof ergervalues .}
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= O -1 (~2) (-2 (-2 (prodct of  empnuuves
(e) det(A) = G O 41D (2D (L_)\ ?T\uh.dm m!\‘h‘p\ni’hﬁ
(f) What is the size of the matrix A? bx b A vs NOT  wwetivle Ao Gradude
(N =0.

o
(b) Is A invertible? Circle your choice: | Yes [(No ] Not Enough Information |
|
|
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(a) Find the eigenvalues of A.
SoLNE" det (A-Al\ = O
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(-0=%) = (=N (D) = 0
| —2%4 2 -\ =0O

~2%A%"=0
M (-14'9\\ =0
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(b) For each eigenvalue from part (a), find a basis for the corresponding eigenspace.

For M=o  ( The cams?ouo\M ¢ ?m 's NUWN (A —o0T )= No\ (&) . \
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(c) Show that A is diagonalizable by stating a diagonalizing matrix P and dlagonal matrix D S0
that A = PDP~!. There is no need to check the last equality, just state what P and D are.
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T (I: a(l) :') :(ao—a1)+(a1—ag)m+(a27ao)$2
a3
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(a) Find [T]p: 5 if B and B are the standard bases (i.e., B = { l: 0 } : [ 1

0
{1,z,2°})
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(b) Is T one-to-one (an injection)? | Yes l
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(c¢) Is T an isomorphism? | Yes | w
Proof: ﬁ
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7. Prove that if A and B are similar matrices, then A3 and B3 are also similar matrices.

Supposc A wd B ae sl patrces .
Thase existt on wawbble P sda that
A= PTRP.

Now A® = (P"%PB(P"‘%?\(@" ee)

= -\ ]
P B Y
Wne P(?’ mA 33 ore AlSe  Swmiles vuahn'ce §
)




