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1. (20 points) Answer each question 7" for true or F' for false. You do not have to justify

your answer.

IMPORTANT: The T/F will be graded as follows: You will get 2 pts for a correct response.
You will get 0 points for no response. You will get -.25 pts for an incorrect response. (You

will get a minimum of zero for this question—no negatives.)

1. The following subset S of P,(R) is linearly independent:
S={2x*—1,z+11,-72,5— z}.

[ True AV"‘ CP-ZC(E\) = 3,
H False

[J No response

2. The following set S is a spanning set for P5(R):

S ={a®—5,42,3 — 6z}

O True
R False

Ao CFP'5C“>~))—’ 1

[J No response

3. The following set W is subspace of R*.
W = Span ({(1,1,1,1),(1,—-1,2,7),(5,4,3,1)}) .

K True Vrs Spon o5 o Se ok gecdae N N s
[ False a\waﬁg o0 avlbspace.

[J No response

4. If Wy and Wy are subspaces of a vector space V', then W NW, is also a subspace of V.

R True (LW A
0 False

[J No response
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5. A subset W of a vector space V is a subspace of V' if and only if Span(W) = W.
T € 5?4:9«(\/;3'-'- W, A W o Ho Fow ot aso", Se o

True
sv\ht,QLC( .
0 False . ‘e cpo st
TL W ~ Sv\bspkq) o Cotoieg  Heo o (o
[0 No response : oll tts covseds.’ G soowm (W LW, Swee W & gpen (W),

we \'\&v\ eﬁ,\hﬂ—\?“'g .
6. If S a linearly independent subset of a vector space V, then every subset of Span(5)

is also linearly independent.

O True
M False

[J No response

7. The set of real numbers, R, is a vector space over R of dimension 1.

B True
OO0 False

[J No response

8. If W is the set of matrices A € Myy»(R) such that A?> = A, then W is a subspace of

My o(R).

2x2(R) The seb B wt closed el s ddiRew
[ True ov S\ e\t lrcotomn .

K False

[J No response

9. Every subset of a linearly independent set must be linearly independent.

Kk True
] False

[J No response

10. Let S be a subset of a vector space V' with dim(V') = n. If S generates V', then S must

contain at least n vectors.

KW True
0 False

[J No response



Midterm 1, Math 235 February 27, 2024 Page 4 of 12

2. (20 points)

(a) Let T : V — V be alinear transformation on a vector space V. Let W = {v € V | T'(v) =
2v}. Show that W is a subspace of V.
> ~
T@)= 6= 2o, % bev:

= 2% ¥y

Suppese Xy € W Ao T (x4gd= T Ty

So W b)) C\°$(AZ \Lv-lg'v \)Q_c.'\'ﬂ owovl.r"‘-‘c’v-.

Sypsie € W ok AET. A T(ad= ATOA?
5. W n leseR  andy  Selw e LhplTotron.

Hevce W3 a s sg po-Ce.

= ’Z_CY'\n‘) .
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(b) Let V be a vector space and x,y € V. Show that the span of {z,x + y} is equal to the
span of {x,y}.
SN\Ce er 'Y“’"Q (AN \OQ’ﬁ/\ ('o\ﬂ\-r,-\n-)* XV 300\,- E'f.s,%, o~
jpw ?Xﬁgi S ~ $m\ospa.c<’ 5‘0""?7(:“"""3% < 9pw%‘s,~9'zs. % .
£ Spo~ ¥+
Since Q= Xty -Xx , Ere3 s see S R, S Spw TR £ PonTFIHE,

% we o eﬁw\ ?’\73 .
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3. (20 points)

(a) Let V be a vector space, and let T : V' — V be a linear transformation. Show that if
N(T) = {0}, then N(T?) = {0}.

éd‘{gpﬁéc *H’L(ﬁ‘ % Q’Y\—;%OB
Lad  (hpoe  Hhat
Ve N 0 The ToW=0

50 T (T =0 ¢o

TS =0 Lswme W= 50
I ERVENS, Uaﬂl\cc ae 7(755\
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(b) Let T : P,(R) — R3 be a linear transformation. Show that if T'(1 + ) = 0, then R(T)

cannot be all of R3.

TE T (X —:OJ'_}y,@

N (T 2033
. é\w\ N CT 2|

Vyy wa\k’\'d\\("tﬂ
Vim R D) «+ v b (D=3,

&S0 te Q' m Pl (IRY=3

o 3 M) < am R

Go QLT\;&\RB
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4. (10 points) Let T': P;(R) — Msyo(R) be given by T'(f) = [f”él) fE)O)]'

(a) Determine a basis for the nullspace of T.

(b) Determine a subset S of P3(R) such that 7°(S) is a basis for the range of T

W NEDY= S Lep®| §'0=0 s fo=0%

Lt Stz ax bt 02a &

§d= b 2ee+ 30E

L' = Ce+ Gd=

e = 2c+ 64 s
Cn SE [ NCTY, #=0 ot C"; ‘,g
S St W da o or ~347

—_ 9‘00\, 2 '7§' '\ﬁg- %XQ%.

-

AS X,'Xg— 33 o wat el V“""‘\\"P“'éo’(‘ ove a,.,é\'ﬂw/
Sy 323 s o mes B N

®). We (av  erl . X222 & BasTs & NP5C:5‘
O 5\'\‘/\" Va5 ww\,,o ¢ ﬁ: % e ,{5"37\2) 9(2(\%-
T S EL XL anslies (B To (ov Lo,

Tz (57) w2 TED=(3%3

3-32 ¢ N,
‘)‘ Sinee fr([‘n PACTWRNY Lo ’ECﬂ, ol onle X, X 3y

o T(ey wck  Go~ BT, See A& {)4-&&- & e vony -
Wellihy heorew.
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(blank page for work on Problem 4)
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5. (10 points)

Let V = R- be the set of strictly positive real numbers, and define a vector addition H and

scalar multiplication [1 on V' as follows:

e For v and v in V, let u v = uv.

e For uin V and cin R, let ¢ [ u = u?.

Provide an example to show that V' is not a vector space. (Be sure to use the appropriate
symbols B and [ where needed.)

© T wwd g-wpv'> cQOcs IS S R & Qg/\f Let €N,
D% = Seboly et =22 8 18242

® US6  o\se Sa\s.

200
(edBx = % 2% Yo,

an(e®X= aBF "fnx e
60&(’("’7 (o.\\v')l Cz_})\'?)\«\ = Y oL 'LEC%G&L‘ = =

'\) © )“e’ : m w XA 4o Save ,&& AT O\A& ML Y atron,
20 '

—
Aebed 00 @=L s o wede 9, sk wl Nue
Wk A e Bo, Vevawods 6. Guce om\) WA TIVALPR O
Vo heged G s ser, Vo1 Hmh NSY Wl o\l

N6F  ales s
O '24\ n
QBCXE33= CHS“’»*Z v = aPx DAy

N8 ko\AS &S \,,p\.\-
2» .
e UCL “sz(wa = mzax = aD* B vWr

{-\‘0\4 B wn oNThren o% Scolws.
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6. (20 points)

(a) Let U and W be two dimensional subspaces of R?. Show that if U # W, then U + W =
R3.

fec & one Wey, DL V%W

Thee Yhee W @ Uy gy,

Yhadt WdW Yy G we Corng

hWave UVew 4+ U4y becgos
Liw U= dmWo Then Uty
Londeinge W byt e [ager *HWO
W, Ly diwmlUtw2 dmW/=2

e Lim VAW =2 oo UtW=IR°

Aaodves yay . b ua) begs Lo v
Ww wod beys o W Coe b/{éf//
Lome Wi & Lo (fu,q,)) Wt Hes

A D A nden b @ bos ¢
u")%a\wv . ﬁy\ l@?
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(b) Show that U N W # {0}.

T+ Unw =42, +hen
U tw =UBV e

LV (1 +1) = doy (UB—%JWMCW)
se peoved v HW. Bor h en
Ly (“U*\A’S =17 3) (0] Cerrce&ciam

6 Onw = 40

AV\‘ZR\H\Q" Wy’ %u\)uag b@Jis *(?N \/
@A %w\\waé b@éﬂ; \1[730 \VY2

% u(3 QQJ \"/lswag W JfCOCq(\/QN{»

ép CQ[‘»M“V@&VQ *@“‘M:*Q«,wa:o
= he @ Ao



