
MTH 225 Name (Print):
Spring 2025
Exam 2

03/31/25

This exam contains ii pages ( i iclncmg this cover page) and N problems. Check to see if any pages
are illissilig. Enter all requested information on t lie top of this page. and pitt your initials on the
top of every page. in case the pages become separated.

The following rules app]v

• If you use a “fundamental theorem” you
must indicate this and explain win the theorem

may be applied.

• Organize your work, in a reasonably neat and
coherent way. in the space provided Work scat—
k-red all over t lie page wit tout a clear tirderin
wtIl receive very little credit.

• Short answer questions: Questions labeled as
“Short Answer’’ can be answered by siniplv writ
ing all eqiiatini or a sentence or appropria ely
drawing a figure. No ‘alt’nlat ions are imecessa rv or
expected for t I iese prol jlenis.

• Unless the question is specified as short an
swer, mysterious or unsupported answers
might not receive full credit All incorrect

answer supported by substantially correct m’alcn—
lat ions and explanat ions Illight still receive partial
credit.

Do not write in the table to tile right.
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• (13 points) ( Short Answer) Detertitirie if the [ci! nvmg statenietit is correct (C) or incorrect

(I). Just circle C or I No ixeeci to show aiiv xvork In order fur a statement to be correct it
uist be t r UC in all cases.

C If A C has distinct eigenvalites A, A2 c with correspozicling
eigerivectors v1 V2 C IR’t then, with respect to the standard inner product.
(v.v1) 0

If A C then ker(A) fl iin(A) {0}.

C If A. B C AI,,,(C) are unitary then A + B is 1tintuv

I If v is an eigenvector of the matrices A. B C Af(C) then it is an cigeiwector
of their sum A + B.

C If A is an eigenvalne of the matrices A. B C I,, (C) then it is an eigenvalue
of their sum .4 -r B.
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2. (10 points) Short Answer: Let T V —>V be a. linear transformation on a vector space V.
\Vrite down the definition of what it means for A to be an eigenvalue of T. Hint: T does not
necessarily have a matrix representation.

ic A b # I tk’ tkce’c €(.$j-5 o suck

tkai- Ycct)=x

3. (10 points) Let A a :11, , (C) and suppose A a Cis an eigeiivalue of A with (OIrespOnding

cigelivecror v a C”. If B a is given In’

.) .)B = aA + 2o1;A ± /rf.

where I (lenot es the identity mat rix in iU,, x ,, (C) and a. b C C. siiow that v is an eigeiivector of
B a iid find its corresponding eigenvalne.

13V-z a’A”ç.1. 2mhf4c’1-c-’

Tkerc ai w44i epnvattsc
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1. (10 noints) Determine if the function (. :‘2 / 22 —2 (lehiled In

(v, ‘v ji tL’2 ± r2u1

is an inner product on C2. If it is in an inner product. prove it. If it is not an inner product.
provie a (CI tiiterexaziiple that violates one 0f the properties of an inner product

7k;, s an iicr pr.Lict 5:cc
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5. (10 points) Let 3 = span{ni. u2. us}. where u1. u2. U1 € defined by

til

[f]. U2 = [. U3 =

ale orttio[lorlnal with respect to the standard inner product on K3. If v C K3 is given by

1
v= —1

1

find the coordinates of v with respect to t Lie 3 basis. i.e - find Y5

tv3= <c27>

1¼T

L
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6. (15 poiiLts) Suppose u. v C C ae orthonornial vectors with respect to the standard (c)rnplex
inner product and (u, v) = i. Compute aud siiiiplifv the following:

(u+ /v.u — iv.

‘—L .-&- ...A .h

\ U 4’ V, LI-Rt’Z <cV>t <-;>< v u><4it-;v>
— ——S.

—IWI! —A<uv2--A<t-;v>t&)(’ )<vv>

—;-;<— flvli

1— -I

=0.
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7. (15 points) Let V = P1(R) with the ilmer product (.. ) defined by

(p(x). q(i))
=

p(i)q(x)idr.

With respect to this inner product. find orthonormal Pi (s) p2(r) C - such that

spall{pt (r) P2(c) } span (ic }.

—Let- WgI,1ttrLffl’C1

j

—. Le {. c x—

=

Z)(- 2/
‘-3

11L5 (x5)c4x
5Qx *<.i-1x5co

- ‘H I&-t-T

—‘/
—

ttL1irz

t (x—)
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8. (15 points) Suppose A E A’,, (C).

(a) (5 points) Short Answer: Write down the definitioll of ker( A). iinL) nuN A) and rank( A).

kcrtA ECA2z63
LA) = eC: }trc eyt:sh ceCsik +kaFAç6ci3.

y,utM= Gv’ (KerG4\)

rnKCA)J( ?Lk)

(b) (5 points) Short Answer: State the rank—nullity theorem for A.

r-an)c (4\fvu1(Aki

(c) (5 points) Short Answer: if , 1, find a matrix A C Al4 (R) such that

0 0 71 e
1 0 K2 P2

ker(A) = span
0

and im(A) = span

0 1

1Tceci r Cwo
ceol CA- etoii&o

Jn.oeoj &ow3o
C’O rrO


