Math 271, Spring 2022 Midterm 1 Practice Test 2

Solutions

(This is a modified version of Harris Daniels’s Midterm 1 practice test from Fall 2018)

1. TRUE OR FALSE: (No justification necessary.)

(a) [3 points] There exists a set of three vectors {u, 7, w} C R? that is T @
linearly independent. —
3vichry

(cawt hew >nveckors, lia.indep. i ")

(b) [3 points] Every system of linear equations has at least one solution. T @
ey. X+y==¢
Lx+ly =5

(c) [3 points] The set of solutions to a system of linear equations in n unknowns is a T @
subspace of R"”.

eu. )(-l»us:{
(1,0) s 4 s8n, bk Z-(L0) is noh

(d) [3 points] The set {f € C_I(R) | £+ f' =0} is a subspace of C_l(ﬂl_%) @ F
c' (1) = difongubicble frnctiom,
V\DMWplﬂ ,F(x]:D ) s a 'FHWLHN v
clodur?  Suppu  F+£'=0
g+§‘ =D
cER.
(F+cg)« (f+cg) = Frcge £icq)
= (F+!‘34 C (Cj"'fj\\: 040 =0. /
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2. Let V be a vector space, and let S C V. Define the following terms and phrases. You may use
other standard terms without defining them.

(a) [5 points] The set' S spans V.

panS=V.
n othr wonds, Vi equal 4o Hu sef &b
dd i combination of vectoss ina S.

oz

= - -
V= { CNV A ~4Caln ¢ Cor CaeR, U, u,e_§3

(b) [5 points] The set S is linearly independent.

F01. &&“W‘LJ’ \’ulvﬁ \7»,, -+, Un GS,
+m m',a chpne Dp COMM%LJ Cioo- b C-B?

sh thot B N
C‘V)"_'”"('Cwl ,.,:D

A C=Cez =, z0.

(c) [5 points] The set S is a basis of V.

S i lin. indep. & spam V.
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3. [15 points] Find a set of vectors spanning the set of solutions to the following system of equa-

{ T + 2x9 —x4=0

tions.

—2x1 —3x9+4x3 — 54 =0
21 + 4xo —2x4 =0

O ¢ o0 < [p

T B 4y -S,| 0 |«

© 2t o ' e
o (O -3 5
v (o] 0o 0 )

O o -3 13 |»p
(o @ o) -3} I o)
0o o v o o

¥ v
I,YL X.,l\'("
bouud Cree

Genamal soln: X, = 8%3- 13y
X2 = -y s Py
X3, X free.

ie. on a vedtor: (8\(;-('5»(.,, -‘ﬂ;ﬂ-x“' Y Xq)
= X3 (3,541, 0) + w (-1%,7, 6,1)
So sehof solubiom i Span(3-u,,0), (-15%,0,)}

£(8-4,40), (13,7,0,01 | & 2dhwl

st of splidom,
euggot: e thet Yo o sofing?
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4. (a) [ points] Let S1 = {(1,1,1),(1,1,0),(1,0,0)} C R3. Is S; linearly independent? Why or
why not? -

\f_y‘;_ SupNoy thet C,Ca,(% 261:‘1]]5
C\ (\‘111§ + CL(lI\ID) + C‘sl llolo) = (O:O:D).
Then: (CivlatC, C4G, ) = (0,0,0)

Gl Cy=0
=D
( { G+Cy =0

G =0

=)y (ddw bilipr-to- top)
C.'-'D, SO C\4—Cz:D =2 CL:'O,
So C (=0 => 3=

\-’\tmu C=C=Cy=D.

Thoekne S. i \ineanly indgyacdpat

(b) [5 points] Let So = {1+ 2 + 22,2 — 2,3 — 22 + 22,2 — 22?} C Py(R). Is Sy linearly
independent? Why or why not? R

U(‘le dqwzdm} becaioy:

¢, (14 s+ G279 + 6 (320 ¢ aulx -2 =D

= (G2 +3G) + (¢- C-Tarrnd x + (4 C;~L%|x=0

1 L 3 o
( 0 -3 -5 |
#\ O -2; W

4 L) L C\ +lC1 + xc-‘ :b +h "
Vots 51] 0 \ &V - : Tem L kw0 ;‘ma W)\mq Syt
o I 1 (o) +Cx —'Z(" =0 o S 34”4 34'-( Uml\aéb,‘
o 3.5 Ll ol Sine 423, o thm fon
l.):) ll -‘2 g ClaMsaanmy#hcwa
SR noviaVid spldion?
(1o o f;)%) Henwe 3a nondwid LCof thae polyy. that equahyo,
\o ot lo re. Sz n ,m(a/llj ALP&VIA[/I?‘
\ DO O !D)
o}l O3 0
(o o | "7-)0
c,=0 let Cy=1. )
=0 e4 cf': o e AH Sdl; )M" whlt
C3y32Cy . .
cu free & inderd O-(lex+y*)-3 (=) + L (r2xd) ¢ | (k29 =0 +hM ?/VGWp

ina lineon dependaure.
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5. [15 points] Let S = {1+2x+3z% 1+22+23, 22+ 23} C P3(R). Is 3+2x+422+23 € Span(S)?
Justify your answer.

We went o lmow: do then exint
A

C 1, C‘h C‘ QJL
— C 20 48) + G (8 ) ¢ Iey) = 3+ 2 deie il
el ow
spmewi:

(:) (C' +C1.} + (ZCJ X LZC‘ + (ot Cs)ll-(- (C;+ Cs))(s

=3+ +U\ S

> C\ +Ce = 3
¢ = 2
SC +C + Cs = 4

Ca +(y =1

-

(=) C.= | (21 3”1"‘), Cez 3-G= 1 (“’-893\},

& 1“ L+ b=y & Z“ij (3"‘&‘1“\44’«4\).
bﬁ“ﬂ Q’ﬂlw o G-,
(= Ci =1, C=2 Ciy=-].
SOUN

Yes, becane

[+ (1425t 2%) 4 Z-(4ded) - 1 (xﬁf‘) = S+l

\_"
Tha n ¢ L,C(;P Q E&/jd&é
J

(
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6. [15 points] Let V be a vector space and let S and T be subsets of V. Show that if Span(S) =V
and S C Span(T'), then Span(T) = V.

"ot Tev & Vo dod wnde + R seale , w0 U
conkaim {ean combr. of T, pe. SpeqT CU.

"2 Kuppe xeV.

Thyn % €SpenS by amsuumaphing

gb ~ ~ >
X = C V) +~+Caln Lo Some C,—, C«véﬁ

&T G‘)'.‘l -\jﬂes'

Obsave tach Vi, U, € onlT) g S28pea(T)
by cosumption.

SleLT) W auspace 2 Voso i closed
wides + cnd seqlpq -

D C\U, bk CaUn € SPCvt (T) ,
. X € 3po (7).

So \/ SSpCﬂ (,T) 1IN J@)Mﬂ,

V= S04(T)





