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1. Which of the following are subspaces of R3 ?
U={(x.y+l, x2y) | x,yER},, 3 0,99)
V={(x2y.x+y) | X, yER} \/
W={(xy.3Xxy)| x.yeER} b(:(/)())O) ¢ W wdd:((‘j/(/ 0) €W
but urv = (1,5,0) ¢W.

V only
B. U and W only .
C. UandV only (\/ v e p{mm tith éﬁua/’ﬁ'a‘w
D U only
E. Vand W only 7*%‘61 ’} = O,
F W only

whade (s a plame WA the

pmﬁr'h.
v takeer = Spam (] 0,1), (0,2,0f

avd So 4f & Ja,JH‘pace_)

2. Which of the following are vector spaces?

() V={(x,y,2) ER | x-2y +3z=0 1Y, with the usual operations. /& 4 plome
Y | Y nghpz‘&t trigin 022& i v’

(2) W={(x,y) ER? | xy =1 }, with the usual operations. (0, 0) ﬁt W
(10 a] '

o x={} 1]

A.  (3)only
B. (1) only
C. (2)and (3)
D. (1)and (3)
@ (1) and (2)
i (2) only

a, b and ¢ € R {, with the usual operations of M»; . v
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3. Which one of the following is a subspace of R* ?

A
B

:

E.
F.

@)
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{(@b,ec,d)]a+b+c+d=1} X dotem't caodan [0,0,0)
{(a,b,c,d) | a>0 and b>0} « '

None of the others is a subspace of R4./

{@hb.c,d) | a+b=0,cd =0 ¥orwtmns(0,0,1,0) and (5,0,0,1), bt not
{(a,b,c,d) | a>0 and b<0}X dsan? Cadacn (0,0,0,0), [Toerswn.

{{a,b,c,d) |a=1.b=0and c+d=1}Y Agean'? corfan (0,0,0/0_).

4, Which of the following are subspaces of F{0,1] ?

= = v
V = {f € F[0,1] | f(1) =2 f(0)}
U={fEF01]If(1)=0} + (*Yﬂ sae WM Test )

W = {f € FI0,1]1(0) =1 ~f(1)} dotan ! cokacn He gew /moﬁm

Oroow>

Vand W.

W only.

U only .

None 1s a subspace of F{0,1] .
U and W.

Uand V.

Please rerard vaor answers nn the title nane
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5. The volume of the parallelepiped with a vertex at the origin and edges given by the
vectors Ltj;gk’ 2j + 5k and i_ggk is:
N |
B. 11 by = o2 }
C. 7 (/(- - O —
D. 9 3
@ 3 ﬂ
.10 | 26

= L (20-228) = L (006-1x5) + 2 (0e2 - 1:2)

2 + 5 - 4

it

U]
W

L

Wel ]u.\)wuo\

\2 (= =2

Y
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6. Consider the vector space F(R) = {f | f: R — R}, with the standard opcrations.
Recall that the zero of F(R) is the function that has the value 0 for all x € R.

Let W= {f e F(R) | f(0) = f(m)} be the subset of functions which have the same
value at x =0 and z = 7.

a} Show that W is a subspace of F(R).

b} Show that sinz and sin® x belong to W
¢) Show that cos® x € span{l,sin® x}.
)

d) Show that cos® z € W in two different ways. (Hint: Use (c)])

{ You must justify your answers.) @
4)Swmea OQ) = O = 0(”), N gﬂwcﬁwoﬁ'm }ge,&m;ﬂ b W
Suppore fig e W, JThen (F49)(o) = £0) +9(0) = f(n)-:—&(rr):(ff‘j)(?r),
o 1&+3 e W,
T4 4€lk wqﬁew, e @Q)(o): A.,féo) = A-»F(TC) : @«f)(rc), dv
-A'fé\/\/ @ L{—OALQ,LLL[‘(’&E ‘gu,ﬂh}/)ac.a’{’w;t, (/l/laaS‘wQ“?facL

b Simce HMO): O = M®) , Gimx e W, &MJM%@

&imz(o) N RoL grm(n) , Sim’x GL‘/.

) Prom Hhe Adadily  guntx v otk -4 (fre orallx)
(e W Lot X = 1—31“/34“)(/@53‘0 CoS’x € %pa««tfi, s k)

0!) B ppodlud, : covtpo) = 1F= (1) car(®) ;80 cox e W @

: ZMJW R X G I o Lenzan mﬂaaafwwg A aund 4eni’x

We Answ ot Sntx €W Sumdady 1 €W Smee 1(0)=]<](x)
@ @MW W o & é\q,@'a?"ace, and Lofih 4) Fimt x élxt// W

Lokaums auy A C o 4 ol EntK. A podieda, W3y

‘3%%2/*@05{ Wj//htwwj; fimtx € Ll// £7 gf&“{i) &mjkjgbl/_.
(Ao 24«1) /lg 77\%2} PZOJ,Wd’)- M @9?)(6 gfﬂ"{/{)ﬂ.mtxj/ 4o Cﬁik’EW_




7. Letwy= (L0, D) eRand U = {{r,4.2) e R* |z + 2z =0},
a) Show that » € U if and only il » is orthogonal to vg.
b) Ife; =(1,0,0} and ey = (0, 1,0), show that
U = €1 — Projy,(e1) and  wuz = ez — proj,, (e2)
are orthogonal, and that they both belong to U.

¢} Show that auy + bus € U for all real scalars a and b.

d) Conversely, show that if w € U, then there are real scalars a and b such that

%= auy + bus.

e) Give a complete geometric description of U.
(You rnust justify yowr answers. )
) w=(xy,§) e U xt3=0 & (xy,3). (1,0, 4)@0

E UV, 0 & Uad U, a ofmgmﬁ/a-
DU = (h00)- €un (00 - (4 0 +) (L)

2 =
ul: (01410)— é‘_‘_ﬂi([}o,f) = (0/{) 0) ’&_J

Z
Tt o(,,uL = 1,0 ¢ Oxt 4+ ({)x O

Al or%ojan ercovin, .o, = Jz"{:o o Uy VY, - O}@
S0 Auy (4, Uy asd U Lulory o UL

C) Sl."}‘lce (aqr_{_baz ): lﬂo = a U .Y% + ba_z"l}o = 0%0: 0/ @
au,+ bu, € (/(d@a-r oA 4 b,

) U={x93) [x+3=9) =
U belongo b U, = (Xy-X)-=

f(;()ﬂ,-x)/?(,y 9//?}, so o

’X(/}O,’/)f} (0,40) @

= ZX. (%ro’"%)—# g Uy, = Rqu;“{‘gul

o) Uv +he plame M(E?pww o orgin it M)-




