MATH 1ZC3/1B03: Test 1 - Version 1
Instructors: Lozinski, McLean, Sanchez, Yang
Date: February 24, 2015 - Group A
Duration: 90 min.

. SolUT/onus D

Instructions:

This test paper contains 23 multiple choice questions printed on both sides of the page.
The questions are on pages 2 through 24. Pages 25 to 26 are 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 HBE 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 23. There is no penalty for incorrect answers.
NO CALCULATORS ALLOWED.

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?

(001 2 0]
W |00 01 /
(000 0
01 2 07 .
() [0 0 01 Theve vs o 7 Setlosn o lowdag 7
_0001_X | /
(i) 83] L
.. [00 01
(W)_oooo} /
(v) ég(l)} >< 7/(3&3 S a 7 Z/o,u O,,,L».,/-A Ahe o SY
010 Q—/) & /(iga,//q( /

(a) (1), (ii), (iii) only 7
(b) All of the them
(c) None of them )

| (@) @), (1), (v) only[

(e) (iii) only
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2. Find the general solution of the following linear system (in three unknowns 2y, z2, 23):

dxy + 8zs
2y +  dxy
9¢7 + 10zy + 1bxs
Tl = t + 1 r = 2t
CL) Lo = —t b) Lo = 3t
T3 — [2 Tz = At
T =1
d) Tg = 2t B)
Ty — 1
o 4 Fjo /?O“”, e
O 2 4‘ 0 a/e_tru- canS ‘
- ‘/-\/ C) ’
s olo Blo o G

M/C“l ﬂeiﬂ
Sc%lr‘nj X; ‘-:"é/ e (_)277[&/'/)
3(|:6
XZ:--?%
X3 = (8
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O

X,= % =0 and X, +2x5=0,
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3. Without using row reduction, determine how many solutions the following homoge-
neous linear system has

Wftmy + 33y + Brg 4+ my = 0 i
20z, + 22z + O3z + 224 = 0 ;
300581 + 7$2 + 11$3 + 3$4 = 0
where #4 is a number that is not given to you. y
I
fé
(2) One
(b) None ‘i
(¢} Two i
\ (d) Infinitely many
(e} One and a half
. ), } - J- Lo +h Mmove ﬁ
n)/ (:YWG?Q.VIEQ\J} ineay Jvé‘ em

un \(V'Pbbumj %Amﬂ 6400.‘ 'A'O"' 5 [1&)” gl //1}4;' /’@ 4/ Jo /OJ/'O ” 5, fg

Ris 15 Leceose He nomber of /cw//j Vi adles /S
G/M/J bovaoled LL/- the pomler of eg,vaffianj) anol
He vest of  the vavisbles oo/ be 'ﬁé‘e) /’eMﬁ
M/I)Mlle]y Many salod, ans |
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o fowe 1 4ufd S 0—/‘) T ave E_’f}"ﬁ’;'f‘) aé%jio,, THos, J

3
0,3'__,

4. Let I be the 3 x 3 identity matrix and

Which of the following are true?

(1) J® =2J (i) J? =21

(a) (i), (ii) only

(¢) (ii) only

(d) None of them
(e) All of them

15 ii?___;% Nve f)éfé
22 IO | P
) “ln 20 ;) S0 J # 2
i o |

o 2 O ?.
202)605‘2

o 2 O
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5. Find all of the values of constants a and b for which the following linear system (in
three unknowns z1; 23, 3) is consistent.

T+ are + atmy = 1
ar; + almy 4+ alzy = 1
a’r; + a®zy + alzs = 40

(a) a=land b=

(b) a=0and b=1

(c) a=0and b=0

(d) a = any real number and b = —1
(e} a>0and b>0

I e afl el
5 . Q/?el"h}/cﬂ)’
a a o |l " O o 0O |-«
(1
Q

a'Fh | O O O | b

e

/Xe J\/]JTL(?M nghj CG‘U/Jéi’% s :’ﬁf)/}/ci /e"ﬂl 7{3 %lé /‘J%
? Yowd L@f‘ﬂ) TevD 71/10)"/_ boe ;@/ L= ’ avm/( L: a.
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6. Let A and B be square matrices of the same size. Let ¢ and d be scalars. Recall that
tr(A) denates the trace of A, and A" the transpose of A. Which of the following
statements are always true?

(1) tr(AB) =tr(A) - tr(B)
(1) tr(cA -+ dB) =ctr(A) + dtr(B)
(iti) tr(3 A+ § A7) =tr(A)

None of them

(i), (11) only
(

i), (iiil) only
All of them only

(a)
(b)
(c)
(d)
(e)

i) only

((‘) ry th a’m\jj‘ */‘mg: 7%( eXam/)é/ /'-/) /}: /; f)):_ E} 7;4”
W (AB)=2  dot  Heh)HiB) =229,

((() /Eec;,// ‘%44% /}/(‘0/4/“:6/}’-/74) Cmc/} %V{//’ﬁ) = %V{Al)’L%V/K))

‘ . oy
B rmphes Prlofe db)= k) pldB) = cth)d 30 (B)

/
(('(?(’) Recall +ilat /V(,é’r/:ﬁl}///,/)/ oy /.Km//l::EJ

bl A1+ A7) L1l 4}l A7) = § A0 37 )
=rid)
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7. Which of the following matrices are NOT elementary matrices?

ll/ pg/yéma/ Frum ’l; éy /:ﬂ?éf&"/ﬁyf'ty
Vobhg Zaw/ 7

()

o~ o0 O, OO
o B B )

}X 77-"; ﬂu"7jc; J;iumfe /-mi'%’/)(
|/ ltaredd Fom Do by ikisbegisy o Jad 2
| l/ﬂé%ﬁ’?&/ﬁ %’;M JZ // “94/7 rohs /W&’//yi/lé/ﬁjlj

D i L

E

—
-
=
N
VT 1T 1T 1T 1
W WeE R, 000 R OO0 0
_HO P O POo 00 RO CO
1 1

(a
b

(c

) (i), (ii) only
(b)

} None of them
(d)

)

ii), (iv) only

g (d) (i), (v) onlyi

(
(e) (il1) only
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8. Let

0 21
A=12 0 3 |.
010
Which of the following is the first Tow of A™17
() [-3 1 6|
by [-8 1 0]

{'(d) ~3/2 1/2 ﬂ

[

() | -3/2 —1(2_0]
|
|

| 2
Z o S O 1 O A 19
O [ O ' O‘ O
z o 3|0 |9 2
O | Ol o | j~ |0
o O | [ o -2 &
1o off k3
“io v olo o |
a o | \ O 2
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9. Let A be a square matrix of order n. Which one of the following statements is not
equivalent to the others?

/ (a) Az =0 has no nontrivial so]u@

(b} Az = b has no solution or infinitely many solutions for any n x 1 matrix b

(c) A is singular.
(d) A is not expressible as a product of elementary matrices.

(e) The reduced row echelon form of A is not an identity matrix.

%C’&-'// /;wm #A // Corem we /mxe ;/ €¢in j(,/' /VA ,_79
N /&Jj %/4 # {j/ fa (e) ave a'// ejw'i/a é/i/’/, a-w/
7%@ cre ﬁ/f&) cfl{}w‘m érzL 73 /} X =0 ﬂ/a;r 0*'7 @ 7L é‘” 71

one hoh.r-/‘yrw‘q/ Jd/u%/‘&""_
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10. Find the determinant of the matrix:

2 0 00
7 =2 00
1 5 10
0 2 69

(a) 10

(b) -18

(c) 5

(d) 2

——
—
vl
o
1
]
h

Tl cetorminat of o Fwimgsler metox s #4

/,bCAG.,L 4 J 7S %ﬁ/fawa/ c-:?rv'/i’/t’J‘,
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11. Given

A=[$3] and B=

(G R ]
[
= S
R
e

if det(A) = 4, what is det(B)?

(a) 4 |
(b) 20
(c) -12
(d) 0

(e) There is insufficient informaition

Aot 5= 74t (]S M”‘M*(G 1))

g (s (20
A (0] A=
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12. Let M be the 3x3 matrix M = {

(a) 4
(b) 0
(c) -4
’(d) 10
(e) -10
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0
-1
5

2
2
1

} . Find the cofactor, Cs; of this matrix.
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13. Given

a b ¢ dg 4h
A=|d e f and B=
g h i —d —e
if det{A4) = 12, what is det(B)?
(a) 3
(b) -1
(c) 36
(d) 12

Y

_, 2
%7&51— &é¥ éhé L2k erdc

4 -e -F

/ﬂk?ﬁ(ﬁﬂ <
R, é“"/e)z ot3qg b o0
Gnef Fhen = Qé 7L j — — p
Izj H}ZL Z—/j éj/’ y(-.

~7[’a("}av O‘-"} | {/
4 fon

G“d "‘\ 1[\!99% 9

P S

e

ao@' ("'3)
I,

i

e
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a 26—1 o
14, Consider the 3 x 3 matrix A = | b* 4 3 |. Find the values of a and b such
8 3 4da
that A is symmetric.
(a) a =8,6=2
(b) a=5b=3
{¢) a=b=0

(e) No such values exist.

%}/ /4 # 26;’ Jymw%wc e /%UJ/ /;.,e

LL:ZL—" aij g:ai

fre get 722041 =0
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15. Given the 3x3 matries A, B, C such that detA=2, det B=5, and detC'=—3, evaluate
det(2CABTC™Y) -
(a) 16/5
(b) 36/5
{c) -20
(d) 88/3

At (2CABTCT) = )L C - bt 0D -4

3
" (M

W
= Zj 2 S_':—: XO
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16. Find the eigenvalues of

B (€)=l /UZ/ pé(“/ ”é}

(¢#) (6-3) + 17
_ éz_ 3£ # /O

-

- ( _-(,j‘”) (1[“’2,).
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17. Find an eigenvector associated with the eigenvalue of 2 from the matrix

4 -1 -1
5 =2 2
-3 3 -1

(a) [1: L, O]T
(b) [_11 _2 3]T
@10, T 1f
(e) [2, 1, 2]

R VAR VYA R -l
-2 2 '2): - )7 B
-3 3 - | N ¥

893% vee
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18. For what two values of k& is

=N O

| e — |
[ots Iy L Rl
f=liem R e
| P |

not diagonalizable?

a) k=0and k=1
(b) k=3 and k=5

(
(c) k=0and k=17
(d) k=2and k=5

(e) k=—Tand k— 1

;OV a?zh/ C/{c ‘e o /er 7Zn/g;7 (J/j %4 Mc,%f’/)r’
4//‘// Zﬂ/@ 3 J///rf’fen% 356;7!/4: /U(:"f/ e SO
,-/ tol /"/ .ZG’ &Z'«fjo%a //"é"a ;!/C"
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19. The matrix A has eigenvalues -1 and 1, with corresponding eigenvectors of [2, 1]7
and [0, 1] respectively. What is AM07

O
Chiran
@ |27
@5 7]

(O o))
(Lo LY
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20. You are given that the matrix

e-[2]
diagonalizes the 2x2 matrix A. Which of the following also diagonalizes A7
@ |5 1)
® |3
@5
o[22

o S (j// et ({/Z/ are egewee%w ot A oy
ol of exch ol on ehenecthe, o/
poveaver Moy wll sl Hagonshee A Fone 4y,

/ 4’// O,Z %A 0/01/6’ Ao 7/”'C€f , %/le 75,(/ C?://(,:mm
I/ /:9/&/3 oV J-'ch/ 7{3 /3/) Cr-’l/ 714 J:ggwla/ C’c/é‘vik} 'y

prper P A, @2/
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21. You are given that the matrix A has eigenvectors of x; = (1,0, 1]7 and x5 = {0, 1, 1]7,

so that
2 0
0 and Axy, = | 10
2 10

Notice that x4 + xp = [1,1,2]7. If

AX]_ =

what is ¢?

a) 20,000
124
¢) 16,000

(
(d) 10,000

T 10,0151

(a)
(b)
)
)

Fur pi= (32 (5], e v Ko ()

vr egenectr of Mo egeale 2
: e s 0O ReN
7?’014" /4;?7, :[10)3/0(]))%,3 Jee %/‘;J /I// S en
)Lﬂ“ff’é’}/ 07[ %/@ {?I ")(/JA/@ /O.
(e ?e’/’

() e

_ /oolé
= (JZO ) O”D/ o ¢ ?7[/0
Yo'
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22. Let A, B, C be square matrices of order n, I be the identity matr

ix of order n and

k be a real number. Which one of the following statements is true?

~ (a) AB =0 implies A=0o0r B=0.

(h) A* = Aimplies A=0o0r A=1.

(¢} AB = AC and A # 0 impHes B = C.
Ramplies k=0 orAzﬂ

(e) There are exactly 2 solutions of this matrix equation A* = 1.

@) f+ ilucys Arve 7 Choose VE /o o) gﬁ

(A) Wé'/ ‘i/ibél/\// 7/1'(,6 N (’jouc’ %:(/ ?)/ -71%314

Hhon P E= (OO)

pEA

(c) N choogs Froe: Close  p= (9 G!);ﬁ wd =5 00)

He BB = (Qo

‘J) ﬁt&/m‘ 5 Froe : /7[' [Aﬁ}r: o, Fhen /é‘/777:

/}77/‘@} ’//a% L= or /;7_;0 Bu/ s/nce
(e je/ Aheh  erSher L=o o #=0O

e) et j/rue : (/ad,j!é,vy /7: (; ;) oV /}’(
al/ yie o' p= .
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23. Suppose that A is a 15 x 15 matrix, and we want to extract a submatrix consisting
of rows 8 to 12, and columns 11 to 15 of A. What single Matlab command {(using

10 characters or less) could accomplish this?
(a) A(1:5,2:3)

(c) SUBMAT(8:12,11:15)

(d) ARowCol(8:12,11:15)

(e} RREF(1,15)

END OF TEST QUESTIONS
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