"MATH 1ZC3/1B03: Test 1 - Version 1
Instructors: Bays, Buzano, Lozinski, McLean
Date: February 26, 2013 - Group A
Duration: 75 min.

L anxel DeDiew ID

Name:

Instructions:

This test paper contains 20 multiple choice questions printed on both sides of the page.
The questions are on pages 2 through 11. Pages 12 to 14 arc available for rough work.
YOU ARE RESPONSIBLE FOR ENSURING THAT YOUR COPY OF THE PAPER
IS COMPLETE. BRING ANY DISCREPANCIES TO THE ATTENTION OF THE IN-
VIGILATOR.-

Select the one correct answer to each question and ENTER THAT ANSWER INTO
THE SCAN CARD PROVIDED USING AN HB PENCIL. Room for rough work has
been provided in this question booklet. You are required to submit this booklet along
with your answer sheet. HOWEVER, NO MARKS WILL BE GIVEN FOR THE WORK
IN THIS BOOKLET. Only the answers on the scan card count for credit. Each question
is worth 1 mark. The test is graded out of 20. There is no penalty for incorrect answers.

Computer Card Instructions:

IT IS YOUR RESPONSIBILITY TO ENSURE THAT THE ANSWER SHEET
IS PROPERLY COMPLETED. YOUR TEST RESULTS DEPEND UPON
PROPER ATTENTION TO THESE INSTRUCTIONS.

The scanner that will read the answer sheets senses areas by their non-reflection of light.
A heavy mark must be made, completely filling the circular bubble, with an HB pen-
cil. Marks made with a pen or felt-tip marker will NOT be sensed. Erasures must be
thorough or the scanner may still sense a mark. Do NOT use correction fluid.

e Print your name, student number, course name, and the date in the space provided
at the top of Side 1 (red side) of the form. Then the sheet MUST be signed in
the space marked SIGNATURE.

e Mark your student number in the space provided on the sheet on Side 1 and fill
the corresponding bubbles underneath.

e Mark only ONE choice (A, B, C, D, E) for each question.

e Begin answering questions using the first set of bubbles, marked “17.
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1. Which of the following matrices are in reduced row echelon form?

0000 Ao ShA®

010 i@ 8 & ‘ JTag N
i)[ﬁOl } {@@12 10} iii)[1365] >
0001 00 0 0
¥
T o & 19d 0~s Aol
. lo100 L8 L ¢ od \eably Vst
iv) 00 10 w04 8 2
8 ' 55 0017 vy-eY-.
" b
A) ii), iii) and v) only - . ‘G\t‘ﬁf W\ Mk S\\N\
B) none of them o\,
Q) iii) and v) only b o
D) i) and ii) only
E) iv) only
pm—— e —
2. Let -y -5 -2\
-1 -5 =2 1 0 1 \.\ -'k
A: 0 1 4 -2 O ,_'-“ _'b _\1“ f‘*r\}-\
2 3 1 -13 T'“a&“s*m'\

What is the reduced row echelon form of A7

1 0|0 -9 100 -9 100 9
A)Ylo10 -2| B |010-2| C|010 2
g 61 =1 001 1 001 —1
1 09 9 1.0:0 =8
pyro B2l @e e 2
003 1 i 0 11
-\
05 Y b O T D
\g | W -4\ Ter,- 5% —‘ g \'\S a23% V& OU uzft"‘“:‘)
\ 0 -r] "'-‘) - \\ T,sé‘-.s k““-'l 0 O ,a\ F 3‘51—3’
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3. Suppose that the matrix X, %WXL ¥3X4 = I X\ N3 %
001506 Xy (¥ 3% =
000010 X% = D &
i o leodiv
000000 Xu* grr\k\egjs?“?\
X\ = 50 Nrap \ el oS

is the augmented matrix of a linear system of four equations in the five unknowns
Ty, T3, T3, Ta, T5. Solve the linear system.

2, =3t—4s+1 T, =3t—4s+1 T, =-3t—4s+1 T, =—-3t—-4s+1
g =8 Ira =8 Iy =8 Iy =8
A) T3 =6 —5¢t B) I3 =6 — bt C) I3 =6—-5t4+u @I;; =6—5¢
Iy = Iy =% Ta =1 T4 =1
T =U T5 = Ts = U zs =10

E) The system is inconsistent

4. Consider the following linear system

c4+y+z =1
ar+ay—3z =-3
y+3az =0

Find all the possible values that a can take in order for the system to have exactly one
solution.
A)a>-3 B) a can be any value @a#—(& D)a#0,-3 E)a>0

Aowoded Memx T ¥43 Ssslows (4 11 ] OF, we o YwAK

| | LRI, SN
Moy X A5 ;\c\\") \13 ' \?} “Q. i SAEIA T QA A% -
oy 3012 == ey ML
\/VEJ
x.
Ax3-na syl = anko i

e e -alaaE 3
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5. Let A, B and C be three matrices such that (ATCB)T can be formed and it has size
5 x 3. If C has size 2 x 4, what are the sizes of A and B? T 4 .x
QN c9) = B € A

®2x3and4d x5 B)3x2and 4 x5 C)2x3and5x4 R -
D)5x2and4x3 E)2x5and4x3 ¢ W s M

AT hag $72e uxd. Mknuceh GOAIETRY ) A Wy A siws & BT R Y uwwg
2y Was N wvs QT CTA 85Xy A S har 5w S A hee 5 cwwwas &
3 MWes 3 WS $o . A TP AXY & B 3 MXS.

) stk =
i) e A
01

iy
Which of the following is the sum of the entries of A~1?

6. Find the inverse of the matrix

A:

A)34+a+b B)3+a+b—ab ©3+ab—a—b
D) 3+a?+b? E) 3+a®+b*—ab )
; 1 a -\ 4
d‘x‘ Ph_ Cun v (‘\') i A - \ O =} 0 Y
.3( - 1y Qe D &) - D ..Db b O =)
ey G O S v
\ . ~ & \ ab
b\'— & -\-— 0\\03[}1\ - - O\E;[}\\ = ] 0 )
gb < 4 N ; d O \

A & Yo odwes: —axixap )b oyl PANPERE S §
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7. Let J be the matrix A 0 ) YD 47 0
[ 0 1] 2 I_\ o))~ 0 0 -\\.
=1 0

Calculate J2. Which of the following are true?
) J2+I=0 : ii).J is singular iil) J+J1=0

A) i) and ii) only  B) ii) and iii) only @1 ) and iii) only D) i) only E) iii) only

5”»@ _S&\B \_} ‘/®mm\ OL-\\-—\*U

5pgv\\o¢ X

© v 41 G s RN ) 6 v

8. Gauss-Jordan elimination applied to a matrix A yields the row reduced matrix
120 = R.
001 E A
000

B

Applying the same sequence of elementary row operations in the same order to the identity
matrix yields a matrix E.
Which of the following must be true:

2 2
i) E is singular ii) A is singular iii) FA | —1 J =) iv)A| -1 } i)
0 0
A) 1), ii) and iii) only @ ii), iii) and iv) only ~ C) ii) and iii) only
D) ii) and iv) only E) iil) and iv) only w2
Tee WA Ceg®
® L 3 Mo Dndwer ~ Q\QN’Q}\W Wakeees.  Eleveneey) W ml\'\ﬂ,

I AP 3]
NERNCTR SV N 1 R S L 7Y
‘E&ET x& s WoR®D 5] &g e X0 % % MY Singalot Xé b
A e 8 X cveS. o A 530 A M Werldg, A 38 s

\Y\

PATT B Y 3. W gy N oy vy oW RS A,

v
v we on DR aRY XYW OTRWh T AR st
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=-).

9. Find the values of z for which&k{ [ T ]\ R XLX\‘“ = 0 B X=90 Q_I X

0 z+1 =
o o5 yalwess 0x-\=-\L
is singular. What is the sum of these values? 5 !
A) -2 ©-1 Q)0 D) 1 E) 2

10. Suppose that the following equations have more than one simultaneous solution for

Ty, T2, T3 2, Y3}
( ' 1 y W1, Y J) Bk AL ﬁ\'}

P\X’ 3 aney + a1z + a13T3 = Y1 A" ap o 483
' 2101 + 20X + G233 = Yo [ S\ bt A% )
- i a3y + Agaly 1 A3al3 = Y3
"b ‘5 N B AoTkd \“'5

W b LRE!

biays + biaye + bisys = ¢ (R) ¥
3\ b}L b.;ﬁ .

baryr + baoya + basyz = ¢
ba1y1 + bsaya + bazys = ¢z

I
XN -
Let A= [(Lij] and B = [b,jj]. \'Q_,* KF X‘]‘_\ \ \3 - \-i-t\\
Which of the following must be true: " A 23
i) A is singular ii) B is singular Cy
iii) AB is singular iv) BA is singular C= \f\é A
A)none B)i)andii)only C)iii)only (Q)iii) and iv) only  E) iv) only PR PV

VR IR (s 6 Axclo Wi O0GE) ohe ol Tor eadn . Ak X I &y
D )Zwé: e q)cs*\“j&%e\% X ¥y ONNGRTINS Wt Mg XD ARe .. 7] W AN NN

Nagin, oY Aowdn TR Py = & Wy e ohy  ofR S0wYDA b WS o Smimes X
© A .

% e (WA 3\\‘51\“)3\6 [‘“\\5\(9\*3\\‘3x\\-53\ W ),
oang T s ngtesd) oy Gy Y A2 ))(
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11. Given the two matrices:

a b c 20 —3d 2b—3e 2¢c—3f \
A=|d e f .= q ) h 1 ¢ (q
g h i 4d 4e 4f a2y
and that detB=8, find detA.
A)da @ -1 C) -8 D) —64 E)24 Al €
A Mp-de Ae-3F an | BB (o\ % O\ ) \ye¥
M\ . b : (1\ % Wi A
S ¥ > Lo\ efray DO
X € T\ Ty $D A ¢ ¥ )y & \NR’
S Ak B): 12 (D) BN 3 §e Bl = -l
12. Which of the following statements must be true for all invertible 3 x 3 matrices A
and B?
i) det(3A) = 27det(A)
ii) det(BAB™') = det(A)
iii) det(A + B) = det(A) + det(B)
A) i) and iii) B) ii) only ©) 1) and ii) D) ii) and iii)
E) None of the statements
_ 4 i :
O WA PR 3N V - &B vV

\ e
© wOM) = 38 ) kg ) 3 ®) YR yp)

- D\ "
@ ™ AR Qoo & 281 ok A* %‘“\Q’ REB
() :*Q\\\ = A &N eX® = | xo=\. X
& - 0%
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13. Compute the determinant of

3 1% 19
A=l T 4
0/0 0 3
&) 24 B) -12 C)6 D) -18 E) 0
. - % W L U St (A 1
w'*\?n‘« N R R
0 3

14. What is the second column of adj(M), the adjoint of the matrix M, if M is given by

Ca
&3
CH

Q _ :
C\ 3
35\ _ _{n\5)=0e Sov \ gar\ -
tus |33 -0 o \&
C'L'L‘-'— \\oi '.:.‘0.

A = -
013:- - \‘ 0% = -b'
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15. Find the eigenvalues of AX= = AX X eXs ¥ T Nohen
A—_—[g ‘ﬂ &3 \x-r=0 &7 &X(A-A%) = 0.
o e1(A-23\x=0.

@)1 and3 B)2 and5 C)2 and3 D)1 and —2 E)0 and4

o (A3 = \5'1’\ '\j ,\\: (5-A) (-1-A) ¥ 8 = -5-52¥AxN 8
T o - _

AYuN xS =0 T (A (A1) 70 £l A=3 ol A2l

16. Which of the following is an eigenvector corresponding to an eigenvalue of A =5 for

the matrix /_
6 2 —4 ® b >N BX__ XY
Nlrod ¥: A= _34 g —54 V) x519).X
A)&?‘)XMQ\-E‘;;\\:\(:D' 0 3 0 1 2 ['\p}‘q‘)\%‘\'\‘i =W
4 . A) |3 B) |0 2 D) | 2 E)|D
Ty Bt e %0 ! 1 )L 0 i : 3 ) 1} x 5. X
Lo N CITERANEE R
A . 2
3 x> + 0 . \ .
/q 0 i f\"(r\" 1 C 5 m“,i-\\\\ wp .
\ ¥
(A b 0:0} g \"a;gt @ & » )5\ : A% 50X
e 0\ 3y ¥y E0 S N M. " \33
\"]_:k\ b 0 . 0 2 AN SD 2 o\ Q:%IAUQ.L\'JY e N O k% ,_,q') -\ A\
- e \.\'&}h S5 i INN AR 0"\ - '"3‘5‘-;“
=1 \3 = t ke 0 \j I} *.\_ N\“S)‘ \&_ @v;
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17. Given a matrix in Matlab defined as:

. ()
A=[137, -—-252] A’ &}®;\.

What is the output of the command A(:,2)?

A) ans = @ans = C) ans = D) ans =
1| B\ 2 3 37 1 3
-2 5122 5 5 2 -2 5
E) ans =
-2 5 2

18. Suppose that a matrix A has eigenvalues 2, 0, and -3, with corresponding eigenvectors
2,1,0]7, [2,2,1], and [3,1,3]7. Then the matrix A can be written in the form PDP1
with

4 4 (8]
\N,,\\bl\\* AYP=|14 1| and D=
: 101 9]
0 0D ~~¥1, 5 5 0
%Q‘x BiP= |1 21| 80d D= 0
| B L8 0 -
(2 3 2] 0007 S’
©P2llandD090]/
1.3 0| 10 0 4
(2. 1. 6] [2 0 O voN Yo
D)P=|22 1|and D=0 0 0} 50\.“%’%,)(
|31 3] 10 0 -3
2 1 0] (9 0 0
EyYP=|2 2 1|and D=|0 0 0
3 18| (0 0 4
tre s R
g )
e?%wﬂ’-@r‘ﬁ M
Mo ONWNNS-- X
N THWA.
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19. Only the first row of the 4x4 matrix A is given to you:

A =

B R R )
. . -.‘J
o e

e % L\ | nl,
il From your knowledge of what it means for a vector to be an eigenvector of A, if [2,0, 3, —4] 4
X QJ—%‘U\ QGLL)\'DY is an eigenvector, what is the corresponding eigenvalue?

© -6 B)-5 C)8 D) -9 E)7

:_:\ \X" ')\X\?“r 4o0ne 7«

a0 ’“‘\ &\‘l e WA ATl
| > ? :;"5
\ % 2 &&B/

Ls

20. The 4x4 matrix A is not diagonalizable. Which one of the following statements could

be true? 0 °
A) A is not invertible, and has eigenvalues 1, 1, 2, 3 %{a\\\ A N— f\\n‘\r\o\e A e
A is invertible, and has eigenvalues 1, 1, 2, 3 6—3;\\14\@_
C) A is invertible, and has eigenvalues 0, 1, 2, 3 M N
D) A is not invertible, and has eigenvalues 0, 1, 2, 3 5 N AXN W
E) A is invertible, and has eigenvalues 0, 1, 1, 3 M\\ \wes =l A3 &TM\%\
Wik SRwA
¢y N\ WX e sk 0wk N ofvaMe . X & %
@ Moy 67 Moy MY R Mve, Acl dwde Toov. s we 4 D ISk TYNRGS.

END OF TEST QUESTIONS
© N \hw\\lg o AP0 S8 e Sgayali.

@) % Seng shpnAes A Sadna\i Zoe. X
@ N "\!\\iel')r\'\& \ McMaster University Math1ZC3/1B03 Winter 2013 Page 11 of 14
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Extra page for rough work. DO NOT DETACH!
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AN N

Name: _
(Last Name) (First Name)
Student Number: ‘ Tutorial Number:

This test consists of 20 multiple choice questions worth 1 mark each (no part marks), and 1
question worth 1 mark (no part marks) on proper computer card filling. All questions must be
answered on the COMPUTER CARD with an HB PENCIL. Marks will not be deducted for
wrong answers (i.e., there is no penalty for guessing). You are responsible for ensuring that your
copy of the test is complete. Bring any discrepancy to the attention of the invigilator.
Calculators are NOT allowed.

1. Which of the following matrices are in reduced row echelon form?

¢ vn'd 0 1B ve 10 3 1 M\\RM@W%
ofssoni|®o0 @iz T g5 W

010 0 o 0 X ook S » N
(iV)[O 1 ]\'\er XN\ Ted 13 ®RM56¥’ S

R

LK 5L,
(@) (i), (iii), and (iv) only @ Te X Tﬁ*“"-’\*fj "\\ “\ﬁ o - o\~ 2ot - W@«q o)
(b) (iii) only |V oL ~ T
© (i), (i), and (i) only () (ONNS Wl o ey \ 05 el dee i,
@ (i) and (iii) only O IR lower TOWs MU 0w e &y
(¢) none of them @ L-@ilh\ \ ’ i Lave. Sk
Mo v@\,éw Yoar ¥ W3 €A%y ik

2 1 -1 0
2.LetA=|1 3 5 1/[. Find thereduced row echelon form of A.
3 -1 -7 2
(10 -§ 0 10 £ 0 10 -fo0
@|(o1 ¢ o/®lo1 L ol@|o1 ¥ o0
00 0 1 00 0 1 00 0 1
1 0 -2 0 10 - 0
@ljo1 -2 oj@f0 1 & 0 Qy\
0 1 0 0 1
0 0 0 CSe@_Q“Q



3. Suppose that the augmented matrix for a system of linear equations has been reduced by row
operations to the given reduced row echelon form. Solve the system.

Xy = s ¥ ¥azv § y Xy 2508
Xy =M Xs N X5=W X3 = 4wt
Xy= Xy ~H X5 =3 K12 TS

—~8

OO O =
o O o
o 8 e S S

(@ z1=-25—3t+6u (b) 23 =-2-3s+6t () 21 =2-3t+6s

s = Ty =1 Tyi=8 \-JT—J:
r3 =Ts— 4t x3="T—4t x3 = —T—4t r=$
x4 = 8s — 5t Ty =8—051 Ty =—8—51
T =1 Ty =8 Te="¢
@ o1=-2-3t+6 (§) =1=-2-3t+6s
.'.CQ=O Iy =8
.’L‘3=7—4t $3=7—4t
T4 =8 — 5t Ty =8 — 5t
.’I;‘5=t $C5=t
4. Solve the following system of equations
201 — X9+ x5+ x4 — 225 =1
3x1 — 3x0 + 223+ 325 =0
3z —x3+ 3xs — 1225 = —1
Qnosolution b)) z1=3—-2s—4t (¢) x11=3—2s5+ 8t :
To=—1+2t Ty =8 %
$3=—5+3S—ﬁ $3=—*6—1—3S‘—15t N
Lu=3 tg= 1 28 —12¢ _ \W“\&)
$5=t $5=f
(d) 2, =3—2s+ 8t € 1 =—-1+s+4t
To=—1—1 To=—-1—-3s+1
xr3 = —6+ 3s — 15¢ T3 =38
Ty=S8 xy = 25+ 6t
$5=t $5=t
5. If ABCT can be formed, A is 3 x 2, and C is 4 x 5, what size is B?
@2x2 @2x5 (©3x4 d2x4 (©3x5
k o A
RN



. Find conditions on a and b such that the following system has exactly one solution

T+ by =-—1 3
2%z + Qg =5 e Aew

(a)ab:landa;é—% \ \0 \A\]QJ“'\(HQ _(.(
®ab#1 eXaC
(a=-3b=—3 & A £ A= 2y b A J
(d)a=3b,b#—2 2
Tt \ \O X W St .

ey WX\ wakrX

ra \j
. Consider the following system. 3\‘]\& A \{\VQJ“ ble

h &FH(A\X0.

QA = Y ~dab = A
X0 &1 |~ahx0
&1 abx |,

2$—y+22—5

) r—y+3z=1
P\ r+2y+4z=6
[1 -1 3] isequalto | & —-& &1,
1 2 4 A

following gives a solution to the above system?

Given that the inverse of

0 1 _37 0 _8 1
138 A 13|19 13 e ) »
_8 . b Rl i LT 23
(@ 13 13 13 1 @ 13 5 1| |! X P A (5
i /).l 6 3 5 1||e \
| 13 13 B3 4L 13 13 13 [a
I T T W L LT
13 136 513 5 113 163 13 )
8 4
©|-5 —5 [ L] 53 -1 13 1
. €1 4 1 6 _ 3 5 1 6
13 13 3 13 13 13

13 ]
(e) none of the above

8. Find the matrix A if

@ A= [_01

(d)A [1

-2

—2

() A=

| ©4- [‘
& WY 5 3 0
e ’\/z\ /5"(& L T

A
1. /& -y X Y}‘ ’\
K= \ - ‘)1{

[l Teiy]
=
= rol—

—
_—
lz]
e
N
Il
E
e
—
—
= ]
—

.l:xln—-wlcu u:.]:—n
|
-h1cn BI—=
| P
—



9. Find an elementary matrix E such that B = F A. E - N _}\\&

2\
] G B 0
A 3 6 =l =8 | o |\
rf)x N A=[ ]: B’—”[ } K R 5 ’:&T

won ATl kgl ] et IRt

b 4
-1 1 1 -2 -1 1 1 2 1 -2
@) [ 2 —2] ®) [2 —2} © [‘0 1} @ {0 1} @[0 1
- 10. Which of the following matrices are always symmetric. T T
@ (i) A+ AT (i) AAT (iii) kA for any scalar k& (iv) A — AT » AT) _ P\ =4 A
A\ g\jﬂ\ iR -t)"' - A'T _\_A / T
~ - A (a) (i), (ii), and (iii) only AN A X A, A
\g. P\ D : T E
\ (b) (i), (ii), and (iv) only - o A—r e P\ A v
. (¢ (ii) and (v) only Q\ A B A
@ (i) and (ii) only " N NS % WA
(e) (i), (ii), (iii), and (iv) W M = K

N, ] (5 fafr)

]zél,computedet[x-fir y—8s z—8t

T {9
11. Given thatdet | v v
AT 8u 8v Bw

g ok

(a) 32 @ -32 (e)256 (d)—-256 (e)0

. i \
; 2 .—2 0] (9ee Q or
12. I’fdet["fI d] = =3, calculatedet | c+1 -1 2a].
é d—2 2 2b
@4 B-12 @12 @—4 (-3 1\ L
% §
_ &ﬁ-(,P\ QQ) \ \<\,’/F5
13.1f Ais 3 x 3 and det(2471) = —3 = det(A3(B~1)T), find det B. \ \ k%’ 3
@& ®F ©F D% ©%f Tl A\ 2T
5 3 3 3 3 ¥ &*U\\ 5 X A \
2 () 23
14. Compute the determinant of the following matrix, @Q, A




il 2
15. Find the adjoint of the following matrix {3 1 0} .
0

P = (§eR pogs)
[ L1l LS (RS - 1 L3
@9 1 o ®M|-9 1 o0 ©|3 1 -6
0 1 4 ] [ 0 -1 4 ] [—3 L od ]
1 -1 =2 1 3 0 _
-3 1 6 @y | 1 4 =i
@_—3 1 4] e[z 0 1] ’3\-7\’\\
rB\__/X 0 0 i @’/1\\ ’5 'A’?
2 0 0 - _ NEY
.o R O e by
16. Find the eigenvaluesof A= |1 2 —1]. T - Yt ,
eigenvalues o I:l : 2] \ ~ -\ i)rgx_o

_ n—,fgl—l} FAY) = (23 (X
A A

17. Suppose that a matrix A (not given) has eigenvalues A = 1, —2, 3 with eigenvectors

@2,1,-1 ®ML,-1 ©2,1 @2-1 (210

1 -1 0
{2} ; { 0 ] ,and [O} , respectively. Find P and D so that P~ AP = D.
1 1 1

[1 2 1] [1 0 0]
@P=|-1 0 1[,D={0 -2 0
0 0 1) 0 0 3]
R (3 0 0]
®P=|02 0[,D=|01 0
11 1 0 0 -2
—1 1 0] 10 0]
@P=|0 2 0|,D=|0 3 0
yid «1, B 00 -2
o ¢ (3 0 0
@P=|2 0 0f,D=|0 -2 0
1 1 1 0 0 1
1 0 —1] 1 0 0]
@P=|2 0 0|,D=[0 -2 0
1 1 1] 0 0 3]




18. Suppose p(A) = (A — 1)? for some diagonalizable 3 x 3 matrix A (not given). Calculate

A%,
o)

[0 0 0 25 0 0 25 0 0 We A
@ |0 0 o] ®| 0 -25 0 © |0 25 0] \\a§

00 0 0 0 ~25 0 0 25

(-1 0 0 1 00
@jlo -1 0] @[0 10

0 0 -1 00 1

19. Suppose that \; is an eigenvalue of A with eigenvector X, and ) is an eigenvalue of B with

the same eigenvector X. Consider the following statements. ®
(1) A1+X2 is an eigenvalue of the matrix (A + B) ¥ A)( Q] ¥ = Q \ X+ /J\‘LY
(i) A1z is an eigenvalue of the matrix BA P\ X= [>\ R *
(iii) A? is an eigenvalue of the matrix A* %K - Ka X > QS‘ 18 ) X = Q}\ \ w)| Iﬁ)\(
Which of the above statements are always true? ~
® (i;, (i% ar;d (ilii) ¥ ’)\\ Yo ® (j,U\“Jt«}bQ éf A+6
(b) (i) and (ii) only
(¢) (i) and (iii) only ® P\3X - ;\'Ll\x = A‘L’M‘( = Ar‘\‘l Ax
(d) (ii) only TAAX
(e) (i) only @ R/AY = %i)\\y{ = A Y n /,\‘LAX
\
= A\ ¥ - A’S
i

20. In Matlab what command could be used to create the row vector
3,5,7,9,11,13,15,17,19)?
@>>[3 by 2 to 191 @ >>3:2:19 (¢)>>[3 to 19 by 2]
(d) >>for (i = 3 to 19 by 2) x[i] = 1 end
(¢)>>[3;5;7;9;11;13;15;17;19]



21. Correctly fill out the bubbles corresponding to your student number and the version number

of your test in the correct places on the computer card. (Use the below computer card for

this sample test.)

! B 1 NAME ... oo SN SN . S
STUDENT NUMBER [Burnama) iGiven Names)
................. SHEET# ___OF SIGNATURE
Owle {in pen)
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MARKING DIRECTIONS

+ Use HB black lead pencil only,
* Do not use Ink or ballpoint pens.

= Make heavy black marks that fill the circle
completely.

+ Erase claanly any you wish 1o chang |

* Make no siray marks on the answer sheet.
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Math 1B03

2nd Sample Test #1
DB Lawten
Name; ,QU\ a
(Last Name) (First Name)
Student Number: Tutorial Number:

This test consists of 20 multiple choice questions worth 1 mark each (no part marks), and 1
question worth 1 mark (no part marks) on proper computer card filling. All questions must be
answered on the COMPUTER CARD with an HB PENCIL. Marks will not be deducted for
wrong answers (i.e., there is no penalty for guessing). You are responsible for ensuring that your
copy of the test is complete. Bring any discrepancy to the attention of the invigilator.
Calculators are NOT allowed.

1. Find matrices A, X and B that express the given system of linear equations as a single

matrix equation AX = B.
dx; —3z3+ 24 =1. (/ur

514 o —8xy =3
21 — dwo + 923 — x4 =0
3$2—$3+7$4=2

g 4 =3 1 z 1
o 5 1 -8 E” |3
WA= |5 I5 g 2% 0a |25 |0
0 3 -1 7 T4 2
ld . ¢ % = 1 [z, [0
|5 1 0 -8 3 E 2 18
MA=15 5 o 1 o|X=|z|B= 0
0 3 -1 7 2 |74 0
4 0 -3 1 1 x| i
|5 1 0 -8 3 | -
Gad=1s 5 9 =1 0| |=| T |0
0 3 =t 7 2 | 24 2
I <P =5 9 z1 17
JBlE2E 0 ,~8 |z I3
@Aﬂ_ 2 -5 9 -1 s T3 B= 0
g o3 =1.9% T4 -
0 4 =3 1 1 z1 i)
o 5 1 -8 3 e |0
(O sty st S = T3 2= 4
O 8 ~t 7 2 T4 0




2. Consider the matrices

3 0 6 1 3
A=[_1 2| o=[3 47 5= | s 2]
1 1 4 1 3
Compute CT AT + 2E7, if possible. (4R Qa\W\
(15 7 10 1513 12 15 114 (18
@ |10 0 9 @[lél 0 7] (¢) undefined (d)|:3 0 12]
|14 10 13| 12 12 13 121 vige L 1B
15 10 14]
)| 7 0 10
(10 9 13 ]
3. Solve the following system of equations
201 — o+ T3+ x4 — 225 =1
3z1 —3z9 + 223+ 325 =0
201+ a9+ 23+ 24 = —1
(a)no solution (b) z; =3—-25s—4t (¢) 11 =3—25+8¢
o =—1+2¢ Ty = §
T3 =—95+3s—1 T3 = —6+ 3s — 15¢
Ty =8 Ty =1+2s—12¢
$5v_—t $5=t
(@z:=3-25+8 (@zm=-1+s+4t
To=—1—1t zo=-1—3s+1
3= —6+ 35— 15t Ty =8
Ty =8 T4 = 25+ 6t
Tsi=1 D=1

4. Use determinants to find all of the possible real values of a which make the following matrix

not invertible. -

B o g Bt WeRbe £ dexh =0
A = = 1 —{
[ aa -1 2 } Tk 3(T3

@2and—-1 (b) £1 (-1 () £2 ()0

Rz - Cas)| s @) (o) -a] =0

a —|



5. Find conditions on a, b, and ¢ such that the system has infinitely many solutions

—cx+3y+2z=-8
z+z=2
3x+3y+az=0"

@a—c—5#0 (S%Q“@J\

(b)a—c=0andb—2¢c+2=35
©a-c-5=0andb—-2c+2=0
da—c=0andb—2¢c+2+#5
ea—c—>5=0andb—2c+2+#0

[ ¢ L 2 ] @
6. Find the diagonal entries of the inverseof |1 -1 3.
(4 &

1 2 .4
C 2 2 B
5 * * 5 * * =& * *
@ * -—% x |(b) | * % x| (e) | = —% *
4 4 4
=* * 55 * * BE * * %
% * * —% * * O
2 2
®|x -2 « [®|* 2 = i \ .\/
¥ * —= *  * —=

|
/(_-f
A
A
[
-r‘\
c:;

. Consider the following matrix,
N1
112 i k\-\ b
= \
a=g 3] o\\
Note that A can be reduced to I using the following row operatlons 1 i\ O
- -L '\ |
(i) r, —> ;111‘2 5\0\ [. -S HS 1 O |

(ll) rp —>r; — 2rp

Using the above two row operations in the above order, find elementary matrices E'; and E»
such that A = ET1ES!.

50\ g
10 1 =9 1 -2 1 0ol =1 A
o[t 2Jeies 7] waefp o BT
10 1 2]. 1 -2 10 =11
onef i wanls o b3 nepy 1
10 12 L0 LY
(e)EI=_U é_:|1E2=[{], 1] t ‘ \N}\/




A
A
RN \ {\ h
AN L
symmetric?
(i) A~! (ii)) AB (iii) AB—- BA
@ (i) only (b) (i) and (ii) only  (¢) (i) and (iii) only

10.

(e) none of them

If A3 = 0, which of the following is equal to (I — A)~1?

@I+A @QI+A+A* (©I-A

A matrix A is skew-symmetric if AT =

5.5

dI-A-

—A. Suppose that A and B are both skew-

D X
Px"‘P\ 1
o N \*h
K% %F\\ %

wﬁ
N%X

8. Suppose that A and B are symmetric matrices. Which of the following matrices are always

(d) (ii) and (iii) only

A
@_p\\uxw?\\ M—gw?‘\
a 1(1%\\&?\ ,L P<5
(I-A+A%- 1&?\5& -A
2 8 PR NN
=3~

A?

symmetric. Which of the following matrices are always skew-symmetric?

i) A+ B (i) AB (iii) kA %}1 5

(@) (i) only (B o

@ (i) and (iii) only 5
* (e) (iii) only (P\%j

11.

12.

(d) (i), (ii), and (iii)
(e) (i1) only

(SN

Consider the following statements,
()(A-B) =
(i) det(A + BT) = det(AT + B)

(i) FAB=0then A=00r B=0.

Which of the above statements are always true?
(a) (1) only

@ (i) and (ii) only

(¢) (i) and (iii) only

(d) (ii) and (iii) only

(e) all of them

T 24 - =1
4 @§l=]v 2
Let A = 3 3 7 0
3 5 6 -4

row 1 column 2 of A1,

@ - ©9 @-F ©-9

(B — A)? for all n x n matrices A and B.

Kz <A -0 ==Y
G N = CRIA) = - §A % ADX
(e KA ¥R

Hode R-Ad- A:\%T“
@,,\ (8-R) = §-0A A A
( 13 &/*LP\ 5‘ ® \/
(G AOT) = dealK
SRR

ek @ B
N

—
-

%’

A

. Given that det A = —4, use the adjoint to find the entry in



13.

16.

A square matrix P is called idempotent if P> = P. If P is idempotent, which of the
following matrices are also idempotent?

@) I-P (i) I+ P (i) - 2P CS ‘?)1: (3-9) (1- ﬂ L iR o(x-)

@ (i) only -3¢0V
(b) (i) and (i) R Y e 2 ¢

¢) (i) and (iii 1, pe'y
Ed))((i)i)oglj(x ; (z 0 (24t = 340 % P4l 11'?*93’?’: L&;
(©) (), (ii), and (iii) raliiario sl s s b= Tl 4
| @) (30 T8 A -1%3-x
.If Ais 3 x 3 and det A = 2, find det(A~! + 4 adj JQ’* U\’\ il ab) P\\ - &Q)CLK\ ¥ Y (,}: P\’\\B

(@)364 @ 2 (c)365 (d)729 (o)

QB &Z}'LP(\\ & 1&"’1 .&;;A

(AR
3 o
. ¢

a b ¢
LIt = l B T ] and assume that det A = 2. Compute det(2B!) where
u v o w
du 2a -—p '
B=|4v 2b -—q|.
dw 2¢ -r
C@-1 -3 ©-16 @-2 (o) —3
" 4
Let A and B be n x n matrices. Consider the following statements. « (&ﬂ' Qﬂ(@[\} = &J‘@’A\
(i) det(AB) = det(BA) DR 2 K@\ A &H?\ =i
(ii) det(A + B) = det A + det B e @{\ A éﬁ’f}%
(iii) det(—A) = —det(A) o [ ) X oW F A
Which of the above statements are always true? &Z)' L= I\\ i L
® (i) only )\ -
(b) (i) and (ii) only &U\: W l (93\ 0
(¢) (i) and (iii) only | 03
(d) (1), (i), and (iii)
(¢) (iii) only L \ = |y ¥4,
5



=)
(S = I
O~ =

17. Given that the matrix A = [ ] has A = —1 as one of its eigenvalues, find the

corresponding eigenvector(s).

T =t 1 1 1 0
@| I |and| O (b) |1] and |0 (© |1 @ |1
M1 ] '
() | -1]and |1
1 K
[ 0 0
18. Find a matrix P such that P~ AP is diagonal. A = 3
y o) -1 0
(1 0 O 1wy B s Rl
@|lo1 -2 ®»|o -1 2] @|0 -1 -2
Kigntdh! g ¢ 1] Qe o T
1 0 O : -
@|-1 -1 -2 (|0 -1 -2
] ele g

19. Consider the following statements.
(i) If P~ AP is diagonal, and P~'BP is diagonal, then AB diagonalizable.
(ii) If A is diagonalizable then det(A) = A1 Ag---Ay, Where Ar, Ag, ..., Ay are the (not

L5680 necessarily distinct) eigenvalues of A. 3 .
;éi:\i 0 \q‘h—(iii) If A is diagonalizable then A must be invertible. @ Q \ P& Q - 0 A
il _
x h “h}&' Which of the above statements are always true? r\)) P = 0 1
< S (@) i onl -\ /
! a) (ii) only )
& (b) (ii) and (iii) only - B\Q'L ) Q’\ PQ? \()J? - ? P\%?
11 of th \An
Efl)) 2(li) znd (eirilil) only ' &@j’m\ . ~\‘ N\Q}W? re
® (i) and (ii) only Q A Sogolitsde -9 P P20 P A D smlal 5

Y ALD Wt sawe Mawadi ¢ D Lgod MtX ) Tfples oA Uegul
20. In Matlab, suppose that we have defined a vector x, and we want to square every component —j &ij(_()\
of the vector x. Which command could accomplish this? ~ w (A= A\ "
(a) >>x"2 (b) >>square (x) (¢ s>w[l] 22, [2]172; ; sarxln] 22 - . 17\1"’
@ >>x.72 (d)>>for i = 1 to size(x) x[i] = x[i]"2 endfor \/



21. Correctly fill out the bubbles corresponding to your student number and the version number

of your test in the correct places on the computer card. (Use the below computer card for

this sample test.)

N G, 0 O O
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=
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CeEeeOEe
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SOE

=t

MARKING DIRECTIONS

* Use HB black lead pencil only.
* Do not use Ink or ballpoint pens.

+ Make heavy biack marks that fiil the circle
completely.

« Erase cleanly any answer you wish to change.

* Make no stray marks on the answer sheet.
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Answers for 1st Sample Test #1

1.d 2.¢ 3.¢e 4.2 5.b 6.b 7.b 8.b 9.¢ 10.d
11.b 12.¢ 13.b 14.b 15.d 16.a 17.b 18.e 19.a 20.b

21.
—— e e S - e
| (BIBIEIT AT i SRR e e Corpect.. ..
| STUDENT NUMBER I enanal SAAPAEAY Ster
o fjno% f University g&
Pﬁ*“‘;j“j“’- seery ¥ or ¥ SIGNATURE __ Gzt ; e
e P;\J: r’f:_“?- coyrse. Name — Leawe these blank — | EXAMINATION
COURSE BECTION MNSTRUCTORSNAME |, . .0 . . ... .ccocivvrnnnennan |
’ L B T R et R A ANSWER SHEETJ
Tynor fufpart
Read +hese
MARKING DIRECTIONS v
K direHonS N unes
+ Use HB black ead pencil only. l WRONG
| i) 0 ) Wie
* Do not tse Ink or ballpoint pens WRONG
T Ediels
+ Kiako haivy btack marks that fill the circla !
complotely. | WRONG
| 3o g
T Erase cleanty sny anzwer you wish to change. I RIGHT
'&\l‘l | L2 @is
S : HMake no siray marks on the answer sheet, |
CEH@® v v s ou s " |
: R o
<
Ahe version N e W W We e W e WA W W we w e
é -~ O % O~ O= O+ O+« O+ G- 00 Qe 0O OO0+ 0>0x0vC>0~0=
8 05 0m R 0R DM BN BF BE BN O OR VRGN RE 0@ BR OO OF OF
§ l b m .~ m - |- oo~ o =~ |- m o~ m. m -~ O s B @O @ O @8 M'cs @~ @' O @D @ O O @~ !‘-
= ¥ k- <o - - - G- - - L= Lo Q- CEC -t it gs A - Lt i
LIDJ ~ ] = a 2 = B4 " = a £ 5 2 B 9 = € 9 3 % 8 5 2.8 = E;
= 1
m - oo i - w e [ e w o= o W oW e W oe Wow e W W e e W oW e e e o i:
S-I-w-"- o= © a G~ Do~ G~ G- Q= B= O/ B=-0=0~0-0~6%0=0~a~a=0=o=-0~o= 32y
here -~ Or On O o UM Un Un O Ok O Un ORORNORUA DR O OR ORORN On On On O §§
\A-.m..m s @M= BW On D= @s @ Oin On Be O B D D" @S D DS G~ DY O D Do E_E
- e w2 - - L= L= =« - L e A A A L - = - L] e A G ) L o &
- L - L u Y

[ oo % e s = o§ B &8 @ E &g g

& 2
111

s

NOTE: On the sample tests, a version number is not given. On the actual tests, it will say
"Version X" at the top, where X is the version number that you will have to fill in on the
computer card. The sample answer above assumes that the test says "Version 3" at the top.
On the actual test you will have to fill in the bubble corresponding to the version number of
YOUR test (which may or may not be Version 3). The sample above also assumes that your

student number is 8816132. On the actual test, you will have to fill in the bubbles
corresponding to YOUR student number (not 8816132).

Answers for 2nd Sample Test #1

1.d 2.b 3.d 4.2 5.c 6.a 7.a 8.2 9.b 10.b
11.b 12.a 13.a 14.b 15.b 16.a 17.a 18.c 19.¢ 20.d
21. see the answer to #21 on the first sample test above.
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