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MAS 3305 = LINEAR ALGEBRA ‘ FLORIDA INT'L, UNIV.
TEST #2 = FALL '©3 TIME: 75 min.

Answer all 6 questions. NO CALCULATORS ARE ALLOWED. Show all
working in problems 1-4. Provide all reasoning in problems 5-6.
An unjustified answer will receive little or no credit.

1. (a) Define what it means for the vectors Yir « « 4 ¥, to
span RK.

(b) Use your definition to determine whether or not the

following three vectors span R3: 1, [o], 17 .

-1 1 2

-3 1 0

2. (a) Define what it means for the vectors Yir « + o, ¥, to
be linearly independent.
(b) Use your definition to determine whether or not the three

vectors 1 0 1 are linearly independent.
-1 -2 -1
0 1 2

3. Find a basis for the column space and a basis for the null
space of the matrix
1 -1 0 31 .
-1 1 -1 -1
2 -2 1 4

4. (a) Find the point in the plane X=-2y+2z = =2 that is
closest to the point (2,2,3)7 .

(b) Find the shortest distance between the point (3,2,0)7
and the line Xx=(1,0,-4)" + a(2,1,2)7 .

5. Let L be a linear transformation from the vector space V to
the vector space W. Prove that
(a) L(Q,) =09, and
(b) ker(L) is a subspace of V

6. (a) Define what is an orthogonal set of vectors in R"

(b) If {v,, . . ., ¥} 4is an orthogonal set of unit vectors
in R" prove that {v,, . . ., v,} must be linearly

independent.
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The yeduced vow echelpn Prm has /e;zd/nq 1's only wm He

Is1 & 37d columns. So the st & 3al cohumns of Hie a//y/ﬂd/

malrix will be a basrs of the columan space., S s L ,
1S a basis of the column space of Yy matiix, \7— //
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(é) To Aind the 770{//.5/‘/74‘((6 we Solve 7he S/y:/fm X, = Xo +3Xy =0)
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4 @) Let O be #he arym ‘ (2,2,3) W be a/m’ﬂf m Hhe

//ﬁme and 7’2 = lhe um/ na/ma//' /Ae/a/ame cand R by
Hhe ,pomf wm The p/aﬂe nearesl 5 P Then PR = (PQ. hyn \ 7
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solution a/ X-2Y4+2Z= -2 < ~A4 \

Jake X=0,Y= /[, Z=0, Then B =(0,1,0) \

Alo 7 = (/, -2, 2)//(/ +£2) fzz) /‘;l -2 2)\/

I7T/

o PR =\' PO - #+OR = =0P+08 = ~P+Q =-2,2,3) + (0,0 =/—2,-/,~3)

Rz (2,2,3) + [(=2,21.73). LRSS ﬂ [t -2 2)

373 37T 3735
= (2,2,3) + /~Z+ 2 - 6N(L -z 20
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=(£,2,3) - 2 ‘:_2_-1—;66, \ =(2Z "4 -4 /4«/0
(’ & (3’ 3/ (“;’1’7“}/ (37373) (37 '3"?/
Check : Ry f.z/s-) % - zo+/o = b= - se R /s

indeed in He ,/7/4!/76 X = 2>/+ 2Z = =7,

L@fﬁ be fﬁe ar/v"q-m, P:(B,Z,OJI & = (/,0, —4)/_ “é\ = 721@ unit

vector i Be direclion of Me line ] and R be lhe pou%l‘ on e

line thal /s mearesl P, Then (R /s on lhe //né’, = (£.3,%)

and IPR| = IP&x &l | ,,aﬁ 9
Now PO = PO+0 Q= -0P+0Q R

= (3-2,0)-/-(/ J,~4) = (’24___,_47)_ F/

L J k| =/ - PN
S <s e S R A v
-2 -2 -4
- = -
’ s Yy % = 0)°%,5)

. JPR] = [PAXAl = ‘/fau%éuz_— 177 - 27,
= V1 g Vg 3

So shortest distance between (3,2/0-) and the hne 15 %@,




5(a) Z(ﬂv = Lo 0V> because 0. X =0, for any 361/
= 0.llo,) because L(xx) = x. LX) forany XV
= O because 0. U= 0y For any we W,
(b)l We_know that ker(L) = {xeV: L[) -—0,./? Since

Lé “2 = OM, /7‘ 7Z7//0W$‘ 7%41' Oy € Eér/L> §o ker/L) ?éﬁ

Now sappwe xeR _and xeker(l), Then L) = O

S0 Z(o<><) (LX) = K by=Ouw. . xxezéer/L)

A /s o /7[ X,Zé’ ker(L); Then Z/x) Ow and [(y)
S0 L(?!-/—X): Z..é).(_)_ﬁ_é.(!) = OwtOu = Gu . < i(-l—V(kc’/[é)

Hence ker(l) Js « Sués/*paze of V.,

fv, 0, - 0t s an Oﬂ%:?and/ sel_of vechrs m R I

Ve lj = 0 whenever t"qf//:

e_ach vy s N0N-2070 an

) Let {l//, Ve, « -, Vk7 be ak m’/Zaqa/m/ se? o £ unit
vectors in R”  Now swppose ¢ 1//;&— Colot -t C Y =0,
Then éy 7L&z/</f’?q the ol Prd/vwf on bolk S//es welh )7
we WJ ‘{(”V’+"'+CAJ,//<)“’AV7'£ . So

cé(v,', :) s because AVL// =0 whenever z"f/’
e WP =0 = &l=0  because Yy s a unid
S Cpzo  Afor pach 2., | veder,
Hence (Y, Ve - -- Y] Is a /;'ms’ﬂ?’//y /ﬂJe;ﬁ-fﬁa/fﬂZ‘

sel of vectvrs.




