
Name (Print):MTH 225
Spring 2025
Exam 1
02/17/25

This exam contains 7 pages (including this cover page) and 7 probleitis. Check to see if any pages
are missing. Enter all requested :Iforlllatiou on the top of tin page. and put your initials on the
top of every page. in case the pages become separated.

The following rules apply:

If you use a “fundamental theorem” you
must indicate this and explain why t lie theorem
may be applied.

• Organize your work, in a reasonably neat and
coherent way, in the space provided. Work scat
tereci all over t lie page wit liotit a clear ordering
will receive very little credit

• Short answer questions: Questioiis labeled as
“Short Answer’’ can he arisxverecl liv sinq lv writ—
i ng a ii equation or a sei it C1 i (e or appropriately
drawing a figure. No calculat toils are necessary or
expected for these prol )lems.

• Unless the question is specified as short an
swer, mysterious or unsupported answers
might not receive full credit. An incorrect
answer supported by substantially correct calcu
lations and expla nat ions might still receive partial
credit.

/

Problem i

2 15

3 10

!
4 15

.5 15

6 20

7 1.5

Total: 100

Do not write in the table to the right.
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1. (10 points) (Short Answer) Determine if the following statement is correct (C) or incorrect
(I). Just circle C or I.No need to show any work. In order for a statement to be correct it —

must be true in all cases.

C If z1.z2 CC, then Re(ziz2) Bf(zi)Re(z2).

I If z1. z2 e C, then z,z2] = Izil .

I If z = 3i then e = —1.

I If A. B C iLf,2(R) and AB I, where I denotes the 2 x 2 identity matrix,
then A = B’.

C (I If A, B c AI22(R) and AB 0, where 0 denotes the 2 x 2 zero matrix, then
A=OorB=0.

2. (15 points) For a C R consider the following system of equations:

aa: + y + (IZ = 1,

y + z = 1,

(a + 1)z 1.

(a) (.5 poii,ts) \Vrite down the ajigitietited matrix that corresponds to this system of equations.

r
Lb ii:i0

(b) (10 points) For what values of a e IR does this system of equations have zero, one, or
infinitely ,nan;’ solutions.

— 5DI’f;Qr if- aa gn4 a-J
— Na 5ok’4° 7 Q’—l

Ln-; -(— atO

4ct(A a(ti)
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3. (10 points) Find all solutions to the following system of equations over

U’ t ‘+ y + 2z = I.

2,’ + 2g + z = 0.
2w + 2y + z = 1.

II I I 2..’ ii ft L I 2_’ 1 i’ i z:
O 2. L •0J j o 2 2 1 I co’a

L2 IHJtR L° ° oLzj [cia io *M

I I z:rH-n ri i oo:o1+LR1 ri o oo:L
1 60:11 —sb —Plo i

o 2. I ;2J Lo 2 La Lo o I 2. ci

Ti crc
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)/t221

‘I—

Ike cvLui-o.i,c are +hcre4orç
WZi WD-t W1
x=l ç2- x2
>‘tl 1z2 yzD
2-to :t
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4. (15 poilLts) (a) (5 points) Short Answer: If - is a vector space over a fted F and W C
write down what von must show in order to prove that U is a subspace of V.

1r all Uv¤?Wcnot

(b) (10 points) If V = 02(R), and

A&Vw nec4 4i’ skew’

= { f E V f”(s) - f(s) o}
pro’v-e that 1 is a vector space hr proving that it is a subspace of 1’.

Lc.i- aa -Fpr )6 ,, ek- i(y)= 9-tx

Con
II, i/f _.‘k cx,—hCx)’4 L4-1\ C)’)

- 3-In t,\ (fl
F

Thcre core‘I



ITH 225 Exatti 1 - Page 5 of 7 02/17/25

5. (15 points) Let he a vector space over a field F.
(a) (.5 points) Short Answer: Write down the definition of what it means for the three

vectors u. V. w E to he Inear1v independent in 1’.

Tue Onfr &(Jtn 1- tkc

is c1c=c,=o.

(b) (5 points) If u1 . 112. U3 C V are linearly iriclepeiiclent. show that the vectors VI, V2. V3 C V
given by

Vj = U1 — U2. Vi 111
— U. V3 = U3 -I— IIj

liiiearlv Iildept’lideiit

bc’ppvsc 1Z ‘-cVLfc,\4-o
‘ CCrtfLi4cC%)O

Tkctç4or-t

Cz.c1

s&t- ‘it C(L3t.PI

(e) (5 points) If u. v, w & V are linearly llldepenclent . show that the vectors V1 V2. V3 C
given by

V1 = U1 + U1 * UI. V2 = U2 + U3. V3 = Uj

are liIleauIv dependent

Y kz’t.kiy-c *ke Vcc4-z’rS are H.ie-y LLCJ3&I%IQflt
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6. (20 points) (a) (5 points) Short Answer: Let V and TV be vector spaces over a field F.
\\iite clown what on must show in order to prove that a mapping T - I 1 is a linear
t ransfonnation.

-We. ha4 fa 5h.w {-s,- uh u’VEVc.ncl >&F +4ta+

YLUi-W) 1Cm 4-%fl

(h) (10 points) With respect to the standard basis, find the matrix representation of a linear
transformation T R2 —* R2 that satisfies

TtI 11=
(EliN [] and

Eli
[2j[1])

ZLTh±TCE1fl++1LEM’— ri
I—I ij/

I — a
16 etc

VL1
.iiIa

(e) (5 points) Short Answer: Suppose T 1k3 —* Th is a linear transformation sarisfvino0

/r’\ Eu /r.2i\ rol /r51\ ri
T(I fl=I0 andT(I ii =I1 andT(I2I1=0L
\[Vj) [oj [vj) [oj \[17j) [ii

With respect to the standard basis, find a matrix representation of T’.

[TJ
rrL

JjI.rr rç iJ
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7. (15 points) Let T Th(IR) s-—> f22(LR) be defined by

2 [ai 01T(oo + (Ill + (121 )
= [ I

(Ij 2°2J

and let
A={1,.Lx2}a11dB=1 °1F° fl En °F° nfl

fin oJ Lo oj[i oj Lo 1jJ

be tile standard bases for P() and I22(R) respect velv.
(a) (5 points) Show that T is a linear transformation.

L.t4- pt =%fax1xtaA (x)zb0t6x+ tP and

0 : ra, G -, 0
[lf, LLçf5jJ La jfl: Lhj

(b) (10 points) Find the itiatrix represeiitatioii of T with respect to A and B. i.e.. find
[T[A. B]1.

iEzFo °1

‘F’j÷’[o
1
ioj

I LX.V’I‘r
Lozi

Tke

Ia aol


