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1. Which of the following statements are true for the matrix A4 = 0 2 1

0 0 3
1 0
and the vectors X7 = { 1 | and X5 = | 1
0 1

X, is an eigenvector of A with eigenvalue 3 but X; is not an eigenvector of A.

Neither X nor X, are eigenvectors of A.

Q)@ »

X is an eigenvector of A with eigenvalue 2 but X, is not an eigenvecor of A.

D. X, is an eigenvector of A with eigenvalue —1 and X; is an eigenvector of A with
eigenvalue 2.

=

X; is an eigenvector of A with eigenvalue 2 and X; is an eigenvector of A with
eigenvalue 3.

F. X, and X; are both eigenvectors of A with eigenvalue 3.
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2. Find the solutions of the following linear system

z+(1—1)y=2—1
iz +  2y=2+43i

What is the value of 27
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3. For which values of z form the vectors (z,1,3), {(0,1,2) and (z,1,7) a basis of
R3?

r#—1,z#£0andz #3 Tl vedh g &u».. S VN -‘C‘— O A . ¥

z# ~2,z#landz # 3 |
c#landz#£3 mwﬁ,mi;m“ baniy & x{(x3) = O

&= vk O owd ¥ A2

A.
@ r#0andz#3 B o A A VP S PRI CVUINs iy N T
C. z#-1l,z#2andz #3 x U3 x L3
O 1z = O v 2 = ¥ (w-y)
D, z#0andz#1
r O p ¥-3
E.
F.

4. Find the intersection between the z-axis and the plane passing through the points
(1,0,1), (1,1,0) and (0,1,1).

A. (3,0,0) T plane  pasting Hvah Mo 2 given pelwrs hes Ma
Bl (2,0,0) e  exdby ber = & Wl sy, d sMbly

C. (0,0,0) U - § ox o= & are = A

o a0 srv e TUIDT Al

E. (-1,0,0) bre = d

F. (1,0,0) G b= % = C = &

Uemu\ LA %A,Hw u'&r Moa Pf_a“.. v 8 X'\'E-_-)'*‘ - = 2.
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Koy * a2 e
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5. Let A be a 3 x 7-matrix of rank 3. Which of the following statements are true?
(i) The set of solutions of the homogeneous linear systems AX = 0 is a subspace of R”
of dimension 3.
(i1) The row space rowA has dimension 3.
(iii) For every B € R3, the linear system AX = B has infinitely many solutions.

A. (i) only W e b Rk willa = B35 220\

B. (i) and (ii) (W) Qe veo A =2 b A = 2 jao (DG A
C. (iii) only (@) dow Swe e Grmpeding Buog e bl
D) (i) and (iii) wathtw  has ek

E. all statements are true (L . W )

F. none of the statements is true o @ -

6. Suppose {v,w} is a basis of the vector space V. Which of the following sets are
then also bases of V7
(i) {¥+ v, v}
(i) {—w,d-7
(i) {7 + @, -7, @}

A. (ii} and (i) (y v a basls sive V=2 avd Jvia, vl e
B. none of them Liwtedy (wdsprndanl . O= s{v+u) + v =

X@ (i) only - @A—-\-_}V Fosou = «=20% suu Yv ool Ao
D. (iii) only YT YWY

E. (i) and (ii)
F. all of them

(8 s wie & Senig slwa Avow REAVIELVAR SN
Liw easlyy,  dapadek o {v-u) + {w-v) = O

(WY 3 wie a bns.-‘;_) Siwer tny sesy el A
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7. Paul and Richard participate in a bike race from A to B and then to C. Paul’s
average speed is 30 ki /h between.A and B and 40 km /h between B and (', while Richard’s
average speed is 40 km/h between A and B and 50 km/h between B and C. The total
time for going from A to C' is 9 hours for Paul and 7 hours for Richard. Find the distance
between A and B.

A. 160 km Lo s» dlbeua f(ro-u A B oad y-= aisana Kow & ko <.
B. 80 km Thew, Poul's doba sl Zox L o3 1 lle
@ 120 km -QLLLJU\'&‘-S e i L ._:ﬁ(.)._ A _31) = s, we
D. 240 km heave W lv e e Lwag o LMua

E. 40 km - 3, 9 W 7 Sdw Yy 3 100

F. 200 km (J@ _é__& - \ - (; W 4.100) h (; uw luwoo )

e 2 10go Loy 2o b 20 vy '5:.0)

8. Let T:R? - R® be a linear transformation satisfying 7'(1,0) = (1,2,1) and
T(0,1) = (1,0,1). Find T(1,-2).

A. (0,2,0) Ciwaw (y-1) = (4,00 =200} we Acanc

B. (0,0,0) “("(\,-—L\ = T(ho) -2 Tlon) = (Y =20h00)
1C) (-1,2,-1) L) (2020 = (1,2, =1)

D. (3,2,3)

E. (2,—1,3)

F. (1,0,3)
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9. Let A= (i g), let I be the 2 x 2 identity matrix and let X be the 2 x 2-matrix

satisfying _
(AX + D7 =2I.
Then the first row of X is '
hy .

A (=L (AX3T) =21 = Ax3T =(21)=21
B. (1,0 - -
c. 5_2,)1) = AX:=T = Y= AY - diu (&) (370
D. (2,-1)
E. (3,-1)
Fy (3,-2)

10. Let A, B and C be 2 x 2 matrices and assume det(A) = 2, det(B) = 3 and
det{C') = 4. Then the 2 x 2 matrix M satisfying AMB = C has the properties

_ a-1p-1 —
A. M=A"1CB"" and det(M) = 24 i € - o A n
B. M =B"1CA™! and det(M) =24
= Ak A dek ¢ dex}T =
\CJ M = 471CB~* and det(31) = 2/3 el M h

D. M =B 1CA! and det(M) = 2/3 PEPWS T 3
E. M=CB 'A"! and det(M) = 24

F. M=CB 'A7! and det{M) =2/3
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11. (10 pts) Let
1 1 0 1 0
A=10 0 1 1 1].
1 11 1 1
(i) Find the rank of A and a basis of its row space.
(i1) Find a basis for the null space of A.
sy (O v O 1 o O
> vy o v u v V0 i o
LA 6o t 1 it . {to9o v ) ~10 0 Qo0 |
fm\i ~\o o t o 1 0 0 0 0O O0 o (V) vV
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\ ;
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151 (\\\ el A = sl Noe, vl A tL\\.A anr L shew,
K?. - R = D ) L. X] = - Xg
: Xy =0O Y= U
) ' _ 3
11 L"; 'é' : ;‘\ [
| ;"M“»‘*:)\ - -, see®{ = span) ° ,}(.-:J {
o . g Lon
-~ _ _ K J— : S :

\Cafis;x W owalt & ;‘/

Coou-t
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i }) and let U = {A € Myy; AB = 0}.

(s) (i) Show that I is a subspace of the vector space M2y of 2 X 2-matrices.
P (ii) Find a basis of U,

12. (10 pts) Let B =

Dl A= (P e Acu o -2

LY

Lk o ‘30) atY « O b=«
& Lc%—e\ c¥d )T N2 cyd =9 < de-c

Heuw' st\(:i )Rc:-;.?,f( \Lc, -C) \ qxce?,{
)\ (‘ -\\*"f(l.‘) \c\ceﬁz_{_ ‘P’M\(i —‘3,(00 %

0 o LI |
S T o ' L qgl( Mo Iisa v e o (‘ -“) (\... 3 Ax (3

. -Yu.\nsmu_

({\3 L-)l.r C.LUI-()I.- LAY m -‘1‘1_, “hq‘_u s (\ -1
Y- TV

LY 2 G- E Y o GE)B ) e o

Qlwte b= 4?"\"1)(0 \ (.0.0\)(; e .L»Q/)u; o W u ‘(‘ —‘\ F_,)S

*-\)C-m L o_.rL.: twede -

Nt D v dlie shou (0 by vedding He 3 cetivten o 4
Solorpat, kst

(W Swepore A A e M e AB=D: AR T (A\-\»AL)\?,:
s A%4 AR =040 = O ) e A A c

[11% ) S‘“ﬂ:mk. Aec W awd L& m- (PN L‘.A)B - X (}(B) - 5 O =
Li:us A'E-;- 8] ) LLF.-...{_Q, sAh e (A,
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13. (12 pts) Consider the polynomials

Page 9

pE)=24+1, pz)=2>-z+1 and py(z)=2>+1.
Cs1 (i) Determine if these polynomials are linearly independent.
(g1 (ii) Does the polynomial z? lie in the span of pi(z), p2(z) and ps(z)? If yes, write z* as
a linear combination of these three polynomials.
(s

(iii) Is {p1(z), p2(z), p3(z)} a basis of the vector space Py of polynomials of degree < 27
Justify your answer.

L() AS-‘“V‘“E Y ?.(i\ - KL?L(U]-\"' 51 ?‘1 (\L\ - 0

s AL
O= &‘{x ) +s1(xf‘-,¢ R (aﬂ"-\—\} =

=L:..+$;_-‘r$;) 4+ (s,-9. ) * (cl-\—sﬂsf'
Tt 'S;,-\—S‘__.Lsi-‘::o L=0

S\‘-:L __..O E il [+

L4 8, = 0

L= O
£, = 0Q
e VB by 1S e Ay ehepotans

Ly \"CS 3 [T [ . Pz = ?}

G \e.\‘ﬁ‘,\. iv_.._,.& e ,M»\A.nrl..._.‘ l‘\a‘-bth'uh“'.
t{\) g\'huL

Po= spaden el ank xre B

u deas
)LL'-'— ;| P.(f.‘ =+ SLPL(K\ +‘;&(,¢)

Lo e g e® . Wb oweleate Fuis Gudilow
PR N TR B N N S S:E,Li.k-L‘)
= L&ﬁr(\_’*i}) + (.-‘\""L\x. + ( Ssz_‘r.&;‘) 21
Wade  Ales A L\'uc;\; Ly b

S+ 1y F sy x O

;‘-"L C“--tL
£y -4, =0 EH s +5,e 0 &5 =)
i g, =) S, & <y o S e 2
TL—I—(‘D&-‘I“
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MAT 1341 B

14, (8 pts) Give a basis of the space of solutions of the differential equation

fh’_3fr+2f:0

and find the solution satisfying f(0) = 1 and f'(0) = 0.

\ T Gveepomding  dhameherd e egaalion (L 0 wtote b 'Lw-—(}(-?.)(\l-\)
3
wlN‘\LL- \'\l'.n —\"\._e, “"\J‘!J tl::-\'\';m(k i T2 ﬁuil V. T\A-_.-ukm‘ [- 8 ‘e—b-\'; ur-‘,. ’

I S
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‘{)(U\: (= Y = ﬁ_ L\‘I: —\
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XN = 260 % ¢ =
2 ] L
My, Alr= 28 -7 a0 o wdqw ShNe o Aa At
gekone WA AloY=, AUn=0 .
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15. (10 pts) In each case, find a basis and the dimension of the subspace U of the
vector space V. Justify your answers. '

s (i) V=RY U={(a+b a+cb c);abceR}
ts1 () V =Py, U={pe)€Ps;p0)+p(l) =0}

(> U= Laliy,0,0 % B(,0,0 0) + clo,1,0,0) \ ab,ce® g

gpon) (d100) , (horay , (oron S

e e Areedke 3 {1100) ) ooy, (ovon &

XJ\» Mf(-j ;hf«Ltp-b«w

O = < (V1o &5, (1ot + ¢, lovony = (55, s %8y, S, 8y)
—
$iv3y =0 Raild S i F 440 y Mt el 2 wehes are
e =20 ‘ .
S = 0 1!4\*@4"-3 \\..'Luf{hctg,w\.

Bewe Y {hoo), (o), (otony § s 2 beals o W

Gy Lt phr= ar b + ex" e B, Tl pell & plortetn= 0
& o > (o_+b-\-c)=0 & 2edhvtoe = 0 & e =m -l -b

Tv Llows Faeb W= Jatbx -ai)’ | be®l =

s hall=2) F bbe-d™) JebeRf~ gpand \-2ad | go ot
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—
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Ty waans Yuad -2 snd yoy et tee N“U‘-‘b tw dgpendet \'Tl...u"\“'..
T2e, el 6 boic b ,
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16. {10 pts) The eigenvalues of the matrix A = (__9 7

-8 6) are —2 and 1.

(i) Find a basis of each eigenspace of A.

(i1) Is A diagonalizable? Justify your answer. If your answer is yes, find a matrix P such
that P~1 AP is diagonal and give P~ AP.

(6 (O E_(av= vt (2T=A) e

~2T.-A = LE; :;) A~ (-:) -O\ ) Au&,\u ¥ -y =0 y Lo, X =9
T lAay - \L:) \1&&.& =\ x(:} \%EQS '=-.$p-u\u‘(l“&

g{\...,u (1‘]*0 3 <X /L.\-b-f.l-(tq_., (\nel-ttad..-th»v\’\ hl\-\u, (\\) U a B{Cl..\ ei,

e (e

5 -6 Yy -
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