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1. (20 points) Examine the propositions below and determine whether they are true or false. You do not need

to provide an explanation, just mark your choice. (Each is 4 points)
@ - False\/ The set {0}, with the usual operations of addition and scalar inultiplication,
forms a vector space.
@ False\-/ The set of column vectors of a 5 x 7 matrix A must be linearly dependent.
@ — False \/ A change-of-basis matrix is always a square matrix.
True \/ If Aisa7x 9 matrix with nullity(A) = 2, then rowspace(A) = R7.
@ False IfT:R® — R?is an outo linear transformation, then Ker(T) is five-dimensional.
fm  Pani) =10 deniRanip) = 3




March 25 Math 225 Midterm 2 Page 2 of 6

2. Prove the following statements

{a) (10 points) Let 7' : V' — 11/ be a linear transformation, and assume that 1V and 117 are both finite

dimensional. If T" is one-to-one, then
dim(V) < dim(W),
Q"Cﬂ Tis one 4o one Ker(T)=50]  fm(Ker({T))= 0.
AC&«J’df"Q« o Geneish Mak hdy thoven,
Plim (Zan 7)) + olim (fer (T) = din (1)
oo Gem (Ban (D) = (V)
VR oW
S g [Ran(Ty) < diwn (10
Sohm (1) € gl ()

(b) {10 points) Let T: V — ¥ be a lincar transformation. Then
\D Ran(T) = {T(v)| v € V}
is a subspace of V.
bt @ Zepn() cerR | these gpey 5 that 2= Jord
polditin s WAZ 2 TEI+TD) = T(we D) L an(Ty
Sealey mutipileation = (W = ¢ i) = Tt € on(T)

< (hse tedter bolh cololition s Scelar Pnaftiph cotion
Rom (T) S\
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3. Consider the following set of polynomials

Si {2r + 52,1 + 7}
S, = {1=a+a% =142 2% 2r + 2%}
Sy = {2,4r,52% 8z + x?}

(a) (5 points}) Which one can be a basis for P5(R)?
il P2l)= 3
hiurber »f woters {0 Si< RS S @n'f: be S})ﬂhrﬁﬂj‘ set
pureber o pocrs i Ss43% Gy i linesly depemdlert
' yu mber u%veowrg in 92 = dﬂm{FZ(!fZ)):-g
g > S2eon be o bosis for P2(IR)

(b) (10 points) For your guess in part (a), use Wronskian method to show the set is linearly independent.

Adk %S |+ A-A At
L 2 = plet
WIf: £2 h e = qﬂm -4 A

-1 z

Ahen A= 0 Wr#nfr f1](o) = a{z{([_'l | ;}) T 4-444-7 =140

AN . = =

' G1 1S fmea:r)j ";“dﬁpwdew{;

(c) (5 points) Why does part (b) finish to prove that your guess is indeed a basis? Explain.
gecaufe _Por— & sot r{ veclor s {yh k] »{ k= olmly)
it’s exoc»«jkh P':fow_ this sel of vetdors s ungm-lj .(}“v!epemdyt or
@ Cporrng set »{l V tv proie 1€ o bodis »f Y/
In-this CoSe,  ummber "lﬂ vedors gn Gy = %:/tUW(FzUZl) w Sz 15
&"fa’;{j @dﬁ?chevd;
A Seic & bacis - PeliR)
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4. Consider the lincar transformation 7 : R* — R? defined by

T{a,b.c) = (a —b,3c).

(a) (7 points) Find the matrix representation of 7.
23 = spon{(!,o,a)(o,i, 2) (0,20 1)
7({,9,0): (1/0)
Tleitye) = (1.0
T2, 0,1y = (2,3)

A2t = [0’ ;‘

A

(b) (8 points) Find Ker(T) and Ran(T).
kerT) = pullspece (A)
i = "
~for 003]:}]@[5;? {‘0{50 ;;J
) Ker(T)= ullspee W= span ()1, 0)] \/

{"’f@j Fonl7)= Golwmhﬁ/?ate,m) span {(1,5) (o B)j /

(¢) (5 points) Determine whether T is one-to-one and/or onto?

~ikerd(Tyz spani(1yhn] £ {(o.0.9] T isnt vne toone
5 U %M(Panﬂ)) L BTy ¢ R \/
e/

Kan (T) =
T 15 pwto
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1 0 2
. Let A= |1 1 4].

3 1 8
{a) (4 points) Define rowspace(A) and colspace(A). d@piﬂr'b'm

horispoe(A) is spen ¥, Ymi SR Ao Amxn
Crlspace(A) 15 Spanf e end o R™ for Amcn

V

N

(b} (6 points) Reduce A into the reduced row-echelon form.

PR AzEDT 1 o 2 = 1
! ! 4_ A 7z ll vV Mi_ﬁl Ot
),5 |' %JA:Q(—:) . 7‘} NI I e M
0 / Z a | @ ad o Z -

9 oo

-
~t
k‘—r
iz
—t
o — O

]

o NN

&

(¢) (L0 points) Find the bases for rowspace(A) and colspace(A).

)/DW§PQC£CL\): §Pth(// o, 2) (o, 1, Z)j boees i5 (({/3}2) [0,1,2) 3
Lol spoce (4) < Spnnf(hf,s> (2,1, ,)} bosis 15 f (h3) (Drlfl)j

5 /
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YOU MUST SUBMIT THIS PAGE.

If you would like work on this page scored, then clearly indicate to which question the work belongs and indicate

on the page containing the original question that there is work on this page to score.




