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1. Which of U = { (x, x+y, xy) ] x,ye R}, V={{(y,Xx, 2x+y) | X, ye R} and
W={(&yY, x2+y2) | X,y € R } are subspaces of R3?

A.

B
C
D.
E.
Gb

U and W only - C\,l,\)(iu, bt 2.(1,2,1) E(Q)Lha)f

U and V only .

_ S cs.

W only & W 2\

U only

V and W only U, X, 2+ - (l)o,l)f-)((o;')?—)
V only \] NI U’) J

;o X = span § (10,07, e, so Virass,

W CI\O,() e W Lt 2.(430)0 = (21012)§W
o Wi met s,

2. Which of the following is a subspace of R3 ?

m@o 0w

{(@abc)|atb+c=1} :doewnd conkoin (0,0/0) .wdl o 84,

None of these
{ (a,b, ) | a=1,b=0 and c=1}: Aorantt tewtain (9,00) - wal o A4,
{(@bc)|a>0and b>0}: assant cotrin §,00) st a 2.2,

{(a,b,c) | a=b=0}=spmi(0,0,0} .- 8 a ss5.
{(a,b,0) | a>0 and b< 0} : dotan't Lewtain ©100) ;- wet o A4,

Please record your answers on the title page.
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3.

I FR)={f | f: R — R}, find all real constants ¢ so that

W={fe FR)| f1)=f(a)=a } isa subspace of F(R).

4.

mHoOQw >

T/{ W lsa\culp.fpace,%-tz&OfMAd\m

a=1

AnyanR 2x)}= O )(WQ_QJ\KQ ) woat Do w W
a—= .

a= - Thew ,0=2(1) = 2(&) =a  vwplis
a>0

4 <0 a=0. ('L,lmu,’ C. & e ovav(

fwossth-&%\ T Lesy b chacdt
Kok d a=0; Hun W & o-A.a.aa F(R).

Which two of the following are not subspaces of R*?

A
B.
E.

{(a, b, c, d) | c=a+2b,d=a-3b} = 5PWSU,O,I,D, (O,l,l,*3)31$a$.g,
= {(a, b, c,d | a=0,b=0}=5pam §@0,10), 0,0,0,)} ~ 1 & 44
={(abc,d) | a-b=2,c=d} detant eodrin (0,0,9,0) ot a 44.

{(ab,c,d) | a20,b20} (1,,0,0)e U Joud = (1,1,0,0) & U +. wet css,

Sand U
Rand S
Sand T
Tand U
Rand T
Rand U

Please record your answers on the title page.
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5. Find the volume of the parallelepiped determined by the vectors (1, 1, -1), (2,0, 1)
and (1, -1, 3).

2 \J'U'er \ 0,|)"‘).(21010X C\)‘|)3)\.

®

B. 8

C. 4

D. -2

E. -8 'Cl,l,"‘)- (2|°1|)7<O)"|13)

F. 16

= (l)l,—l). ‘ “ k

2 O !
v -3

= Cb‘)'ﬂ- (\) —'53-1_)

= |-S+2 s -1

vl = |2 =2

Please record your answers on the title page.




4. Let vy = (0,1,0) and define a subset U of R? by
U={ueR?|uxuy =0}.

i) Show that if v € span{vg} then v € U.
ii) Show that if v € U, then v € span{vp}.
iii) Give a geometric description of U.

iv) Is U a subspace of R?? (You should not need to use the subspace test here).

) T Ve stmluly, pan V=R pr eme Re R T
O% Ve T Q%u,\.xvs = 2 (VyxVe) - &0 = O, se qelU.

hemer  spaw {0y ¢ W

i) Suppose W= (49i3) U T i L
(01‘7!"): 9 &= ('3’0)");
| ©

)(::5'—?—0. e y= {O,J;O) ':g- (0,1, O)
:g.vo C—Sf)am{ruo'@,

( Hewew UE spam (v} omd U< Span il | So

U = Spamiwd)
- p3
W) Gy u) hew ¥l (. %/&'neWO»yz
with  direetron Yo = (0,1,9).

qv) Y,w, beeane all Ainwa %AM&%L\O b ﬁZB ant M-S/ﬂaua
gffij. (vr: oo, becowne U = o {0, and ooy Spam 10 0

“ )




5. Let F{(R)={f|f:R — R} and consider the subset
W ={f e F(R)| f(—z) = f(z), for all z € R}.

i} Use the subspace test to show that W is a subspace of F(R).

ii) Show that if c(z) = sin® z, then ¢ € W. (Hint: recall that z — sinz is an odd
function.)

ili) If g(z) =1 for all z € R, and c is defined as in (i), show that span{c,g} C W.

A)D.EQJ 20y = O (ﬁyaﬂxc—ﬂl thﬁwpd@wd\‘m. fb\h—«,ﬂtorwtj

xe & Z(-%) = O = . sp 2€W

2T .@.3 e W, J—M?Y:o@d-t—g) (-x) = $-x) + 3(—70 = ]E(x') —S(K)
= [eo+g@) = Eg)tx) o frgeW S Wi ded

wdar oddikion . MM“@‘
vt = &( -F(x))
5 T few ad e, ) ®RHEX) = R FE0 =
- ffoo - @D - AfeW L Wi closed awdoe
Nnukh’@ﬂitah'm \O\j ccofans . Ve S5 tmF W .

B
d Sth]Oaut T o F(R).
= simx = C(x) MJ_,

FH\MY:G&’ 2 2
i) (e(-x) = sitfx) = [sime0) = [ sinx]

ce W
#i) Sima, for omy xelt, g€ =
Lf'fESWfC,g}, ¥l —f:'éc f‘@,g fov b,k e
Uﬂhd, /a’raut] Xéﬁ) f(’*)-‘ ‘&;C’('K)'P&za(“)():ﬂé,cc\r)f é,a(x) = -FCK). 'Lﬁbu_cz_,
felW. JThes, spamiagy éW |

[= 9(x), 36/4/.




