Picwer \%W%Tmb\%.

@ For each of the following vectors x, find the projection of x in the direction of v.
(a) Find the projection of x = (3, 3, 3) in the direction of v = (2,4, 6).
(b) Find the projection of x = (1,2, 3) in the direction of v = (1 1,1).
(c) Find the projection of x = (1,2) in the direction of v = (3,

(@) - N7 . 2 2 ’
WX=>==v , H&0W=1(2 4 )= pHrig= Hes
- S22 - (). _

iy = (). %’0) 4+lg +30 < Sk, FWVX‘%V‘—(

ale)’
M
Vs X2y i o (2) (1)< 1404906

V) —

cww=(1) (! )- 1=y popX - Sv-4 (1)

© g~ <xv>v &0 (2)(3) =78 -W

<> = (3): () ~9Hheas ; yqx = 2(3)

For each of the following lines, provide a parametrization of the line in the form r(t) = po + td for
Po,d € R for appropriate n.
(a) The line in R? passing through p = (1,2,3) with direction vector d = (4, 5, 6).

3
(b) The line in R? satisfying the equation y = 7 +4
(c) The line in R® passing through the points p = (3,2,1) and q = (1,2, 3).

D) +d = petd = () 4(2)

L‘*———J

© ik ¥ 7 Lovv: d=(N)=(2): 6=(5)- (3): )~ ()”(5,'
‘°)d=1-v=(a)-(?:) (3): o pta = (D1(F)

@ For each of the following planes, determine the implicit equation of the plane in the form az+by+cz = d
for scalars a,b,c,d € R.

(a) The plane passing through the points p1 = (3,4,5), p2 = (2,3,1), and p3 = (5,5, 2).
(b) The plane with normal vector N = (1,2, 3) passing through the point p = (3,2,1).

(c) The plane with parametrization P(t,s) = (1,2,3) + (1,2,0)¢t + (0,2,1)s for ¢t,s € R.
(d) The plane with direction vectors d; = (1,2,2) and d2 = (2,2,1) intersecting the origin.

Da= - (D-(3)-(1) dmp-(3)-(3) - (3):
N=doedam (§)2(3) = s ] £ 3) - O -w) + (oo-we)]
+ k[( X2 -(ml = (D +E) + D~ (7) i
vt equaton - {N, (g)) N oY N 77 (T) %‘)‘ -:b(f\l%)n-a/
(N = <N, 7= () (?) he-1= 1 his $ Pty 5 -1
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\mq\wap *\-%E*?Z 0
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+k[(0(z) (@] = 1(a-4) + y(-14) + k(a-4)+ (g‘) N (97”9’“53’99?
“&1.“ ( o)i \, 907 (3} ( ) 0; Mo W50

For each matrix, determine if the matrix is invertible. If it is tible, find it:

1 -2 3 2 0 4

(@) A1 = (3 6) (c)A3=( 1) (e) As= (230)
1 03 4

5 111

2 011

101

(b) Az = (2 3) @ A4_(
(@) dtlf) = (DR~ D = -kt e =0, A © WL iverhite
() Vorgrbe fouda dee)= D-DIA=4-4=5: A3 - (5 5) 1)
(c) Nelfed .- Gaussion Eliwnadon o (A B) b gt (B A1)/
| 22 VO ON-2R+Q, R a3 |
(bT)=(331 ) °1-m(%‘%:%
NI ER %) Bhterok L2
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)RR 1)
0
0
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Deforminant>  ded(Ag) = (DCTUY + (DCTLA) + (3)CU,3T = (DO + (RO + (DD = 1+4-15 = -1,
Sine det(A») #0, Ao & itvertibte .
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Determine the left multiplication matrices for the following linear transformations.

1 3 7
(a) T1:R? — R3 such that T(e1) = [ 2|, T(e2) = [ 4], and T'(es) = | 8
5 9
T 1 + 2x9 + 3z3
(b) T2 : R — R3 given by T z3 | = 4x9 + B3
T3 621 + Tz3
(c) The reflection Tj : R? — R? across the line y = 3z.
(d) The rotation T} : R? — R? by = 2 counterclockwise.

w

(e) The orthogonal projection T5 : R — R? by onto the line spanned by v = (_35>

(f) The reflection transformation T : R? — R? across the plane given by 2 + 22 — 32 = 0.
(g) The orthogonal projection T% : R® — R? onto the plane with normal vector N = (1,—2,3)" passing

@ A= § (1'(;) T(Cz) T(ea)) (% ‘Zi_ 4) ;

o 1(s )=(w)/f(§)=(§)ﬁ(‘%)’( )ae(349);
(© el = 3X s spved by v=(3); lbw=(3) OEme%r\v mdiv,wl\;ahma{lw;
S B & o refledion: V‘D vV oad T(w)=-w;

-
A’(‘: 2)" (2"2 7 Az (a ‘ (? ( )4 (—\)( 1 (34 g
R h (55 )i ke l®) -G (D)5
M,\A‘} (:3-}'—
(e)'lﬁmlh;_sepm%:%v (—;I)J‘j \z‘;\gr(gw %m%w_\wmdiv,wizam%ﬁ(kz?
Sinee g iz gn oRognd pojectin: W) =V ad T(w) =0 o0
M2 D150 A BOED - EDrmE Y T 5

) Uske %‘“"&“ A= < w({n,mg QNNT> ﬁrwwwc\r\\\ T Te: N= (";
2 -3 2 -4 (

4 -l()’(“q -2 L))

2+¢4 -4 b 12 40: |9_¢;(,q| :fa.lq"

- T - - =] - . g‘— - p ,:_‘_- K .

N2 -GN ( : %wtw _‘%ﬁﬂ) (l‘: I‘; _'%)/ A ‘4(4 C a) L?(n _2)1

P Vet Ay = “W (W/WTB Nn") ol od ved-N. iz - W= (2)
Q2= (2)- (3) < 1e4a=H7 CNNT - (-o(-z)u 29)-6)2 z’;;z,)-(z‘ 432);

- 2 b -1
| +\% -3 2 2 -2 v \ 2 a8 -2
NOE - T--( 2 -4&\4 w ~(Q\0 b =—-(A|0 lp)




rmine if the following ors are linearly independent. If the set is linearly dependent, determine
nearly independent spanni et.
1 2 1 —4 _‘R' . .
Vi= <4) ’ (3)} @vi={|z2].[5 W . ind, Sgaml kb o VWE .
1 _9 -3 6

(o M’(| 7-) (D) -2 =3-4=-t+0; T—ﬂ\m@m . J"'l
‘2 : oy indgandenl -
(\o) :',2—;4' 2{2.+R;.P>Rz ((D ") V. @mriﬁmv l\@;\’i(-‘;'),(—;)z)‘,
\ + | 4 ? 1 X5
TGRS )”” (%)

V= iz W degardny 75
kﬁn&mw
(@) I 4 ( -2: 4%%) B cowe basa k- ] Vi \I\mr\% \w}«eeedm’v \

Mefid 2- (ﬂ)zmaqﬂaxmﬂhy\t ( ) - Vg & V. \Meqewﬂ
(€) Ve Yoy 4 vedwe Wi € i ¢t in B2, Ginge 4 2 241, \Tss\

-4 F SN\ g+ g I -4 -I L2 .
(3 REVE ) fK;pKz (% A o)% = QB (Gc: hﬁ%am@
w=£(3),(3) (D3 “‘W‘

()ww $ 1) Rrkots (143 Gtz (O N —
Pt (33 1) e (5 2) "Rt (0@ ) | e gt |
Netfid 2, Fion gt (<), Vg = ws b, b hn e oearhy indegendert.

DT ey
(b) Ba= C%%) @ 5= (7 )
(0) Metherd 1.: Diveck Calaothin h(}\ﬂéma
wf 3 2) - 2i(3 %) +c \)(930\@\(.3 %) +ie{ 5 %

= (D[ -%0- (;w)]ﬂa)[-w )+ A ED-(0] = ;z(tD'rw)(—Af) +(-9) = ¢+4-9 - @
Metfod 2 Singhfy wing, Gangsion Hliningion,

T | 2-3 - 2 2
b= (?f ; 3 ‘b (a 22 Mﬂ)(é P 4) -t s (l 2 2)
2 -% - 0-¢-p/ R+ \O -4 -4 004
e, W=(-1) m--|(“o0\m\10 = 1 (o haie)

2 2 _ t—'—\
deh(B) = maa(%-g %) = (DIDED 8



(0) Welfiel 4. Pireck Calculation,
i (85) = do(4 2 %) = o3 2) ra(§ 3) v 0ose(375)

= A)[-2- (—2>}+ ED[-4-) + DU~ 1) = B+ (AN + (Y =-9- 410" ~0 ]
Nelfcd 2 G ety i hiien,
ne((575) BB (4 ) ) Wi, (o1 G Y RmeR, (043,
-1 24 -5/ R+bo¥ \o | 2 ooo
gnap, M= (1) = -1, o charge W==1 o dong

—

Ophn 2l The cohane of B ave W, dogerdent, <= Ai(82) =0
W2 dei(5) = wdet(g 32 ) - OO0 To]
(VA0) —

(9 Wb 1= Pt Glodetin: ey (1) 4t (16 8) = (- + 00 (0 ©) + 0D { =T

V)

: ‘1-3 0
Wed 2 g _ (Z::)R ke (%Zg = .7 dei{®:) = mdeh (1) = (00D = -1

n=-

V(35 = YD -2 = 3

For each of the following matrices M, determine the following:
the characteristic polynomial of M,

the real eigenvalues of M,
the eigenvectors corresponding to the real eigenvalues of M

3 —4 -2 -1 8
(a) My = (4 3 ) (e) Ms= (12 6 —16
1/1 3 6 -1 0
(b) Mz = -7 <18 4) ( 6 —2 3)
B (f) Mg=(-2 3 —6
()Ms.:(fo 101> -3 —6 -2
0 o 20 0)
_ (g) M7 = (0 1 -2
(d) My = -3 0
4 ( o 4) 02 1

_ | |
= d(4-3E) = (23 ) (3K @) = 1-Une X wl'= X -Untac
Dicononinant V- 4ac = (10)* - 4D -3-M0 <0 ; | Yo Nﬂeﬂe‘w\%‘l

PN = det(M2- NI = ( f) M( SH*S)«I;) QCM'( eon 2

4 + SN
=2 [+ +S%) - (10N | = R[4+ En+ a0 +22 st\] —ig(:{gwagx-so)l-x%x-a;
— —

PN =N +N 2= (DN-D=0; N=l-2
ot scheh Qe (14, 53, )() = (2); iy, soht. — % (-Ma+ LY (30) =~ Y(2);



S s
" -§N2+S(DIJ-“(‘;S ;s = (:; 3 gt Sih (@Z)/“&Baﬁi&w\ﬁ\e.
Wybkab: (K+3705 %==her |\ o E‘@uwedw' (-2

B g (020 (0 3) s (D 3?"2““@”‘“"&'

Wk ab: -9x, =07 LW =3
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P = o(er(""”‘ “) - N(-90-3%)— (4)(1) ﬁxhaox %ﬁ;

R 4J0n- 4 - O D(ND =0, XT3, 72 sov (M -NE)(§1) = (8) fredh
NI O

For =2 My, X[a( -2 2_ __:(-;‘l*ﬂ -\; ,R,:—)ﬂ. (‘p‘\}!L IR+, PR, ( \)‘Laﬁ

b~k + %0 =0 ;) %, = 5% TITWEY

Bk, brsa-0; xS I8 B (1) = (5) 7
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o0 4
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Tinawde: - 0 0 OV,
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s B (3 (D)

0o 2
PG % & fre. o x —
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Mo =0, Yo=0; —1
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he=( 5 %)

Oty 400 e X5 = e > o ‘)l\(o
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