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2.  Solve the equation z(1 + i) + ¢ = 1 in the complex numbers
A)z=1+1 @z=—i Clz=i D)z=10

E) No complex numbers z can satisfy the equation
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What is €™/ + 57¢/67

© B) 1+ C)%
%
Q i

(8% x 1 s (%) =
543 93 3k
e % z (_0.5‘5% L\ 9?1\(;}(3 = % ¥ 5

D)1—i

‘T}a x\ya\.

A . 'y
30\ QJ,G A egﬁn‘ e 0—’%\' y}\* -

Suppose 2° = —8i. What is |2%|?

®4 B) —/8 C) 2 D) v/8

E) There is insufficient information to determine |2?| A ‘\
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5. Let w = ¢%7/3, Note that w is a cube root of unity, i.e. w® =1. Let

|

Using the definition of an eigenvector, determine which of the following are complex

1 1
(I) [w] (IT) wQ]

w2

= = 0

01
A=10 0
10

eigenvectors of A.

Wi' \f\/—'
A) Neither B) Just (I) C) Just (1I) Both (I) and (IT)
0 E) I am a fish
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T What is (1 +)°?

A) ey © -«+9) C) V32— /32
D) V2% E) v8i— V8
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8. InR3, what is the distance between the point (3,0, 1) and the plane z—y+z—6 = 07
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9. Which of the following are the parametric equations of the line in R? that goes

through the points (1,2,0,0) and (3,1,0,1)?
331=1+2t1 $]=2t $1=1+2t1
A) $2=1—f2 B) $2=2—f :.'Cg=2*-f2
x3 =0 x3 =0 Ti=1
T4 =19 Iy =1 Ty =13
$1=1+2t $1=1+2t
J)-g--?-t $2=2—t
—_——
Q&: L’&\”\\O\\\-
" \ ) PR
R‘: -\-}: -\- ')\ X"L‘—""‘C*}
" ) X =l
b}: Xu=%.

10. Let u and v be two unit vectors in R® such that the projection of v along u is
proj,v = %(2,0, —4). What is the absolute value of the cosine of the angle between the
vectors u and v? :

A) 0 B) 1 0: © 2‘5/5 E) %
Cos® = w _ Jt
“NN@
WV
TR L s Tt = N.
\/5 (-3\\0\'kl\\: Q“b\)“d { “U\\’L = L= (050 5
: L 2 % V5
RAGUS AR (W S Leoel® V0 = 5 70
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W= (,\M :

1%, Let u € R™. Which of the following statements must be true? \\U\\\:U
D g0 W\ = 0 z0. vV m’-& .
) |lul| >0, and ||ul| = 0 if and only if u = St A
w-a b i’

i) [u+ v = [Jul| + [|v]|, for every v € R™. s Mo 3 s

iii) [Ju4v||? = [Ju|2 + ||v||?, for every v € R™ which is orthogonal to u.

A) ii) and iii) only @ i) and iii) only C) i) only

D) ii) only E) i), ii) and iii)
® \\\\*\I\\ = Zoa W = Lol & Loy Lugn Woaw\= J2naa, twen xLvi

%m Sn}_lj Ll v WL X \ .
\\W\
\\U\ku\\"'ﬁ Lo X Rl AN \\U\\\ X

W
0 Yx \W\\N

12. What is the equation of the plane in R® that goes through the origin and that is
parallel to the vectors (1,1,1) and (0,1,2)7?
NSN— A Y o

W \'/
®:c—2y+z=0 Blz+y+2=0 C)—-2z2+y+2=0
s A Dz+y—2z=0 E)z-2y+24+1=0.
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- . c \\\\‘IX \*\L b\\
-‘&:\M(\l'— v | \ -
o \ &
. — (4\\-3‘\\\‘
o : -'}\h '\'\L_—
. e_"d\ o~ QUN\Q . g
kico \S’ %L ((/
X -

£ 0= 0.'~/

\ A
5663 'Q“M\\ U‘\“\% S G- 358

McMaster University Math1ZC3/1B03 Winter 2013 Page 7 of 16



13. In R3, what is the scalar triple product u- (v x w) of u = (1,0,1), v = (0,0, 3)
and w = (2,2,2)7?

A) -2 ® 6 C)o D) 3 E) 2
B \/g\ __b\\'a\qu\ - 3 _lO-
ORI ey
AX3
14. Consider the subset of skew symmetric matrices in the vector space of real 2x2
matrices. (Remember, saying a matrix A is skew symmetric means that A" = —A)

Which of the following is a true statement:
The subset is closed under addition and scalar multiplication, and is a subspace.
The subset is closed under addition and scalar multiplication, and is not a subspace.

)

(C) The subset is closed under addition, but not scalar multiplication, and is not a
subspace.

(D) The subset is closed under neither addition nor multiplication, and is not a sub-
space.

(E) The subset is closed under scalar multiplication, but not addition, and is not a

o TaamlnE L A B AR
T UL A E O AL

-0 A&A.
_,._,é.::l }h-o
& be B
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. 5] MB SK=Sy-
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15 Let v be the set of real ordered triples, (a,b,c), with the usual addition rules,
and a new scalar multiplication operation given by:

k(a, b, c) = (0, kb, 0)

And consider the Real Vector Space Axioms, where given v € V' and any real scalars,

[ and k:
V- {k\\O\C\ "
o #7: 1(k(v)) = (Ik)(v)

o #9: (k+l)v=kv+liv

o #10: lv=v
Which of the following statements is true?
(A) #9 holds, #7 and #10 do not.
(B) All three of the given axioms hold.
(C) #7 holds, #9 and #10 do not.

(D) None of the given axioms hold.

@ #7 and #9 hold, #10 does not. L \ . /
1 = AL Wod) = 10 Ae) QA

)Y ' 4
%A QL Q\\f: o\@fh\,\&. Y\\’SM‘&\
X A0y ©

KO vz (0 SOXY X

(0 ) -
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16. Given the polynomial q = x? — 3, we can express it as a lincar combination of:
pr=l-z+2’, pp=z+1 ps=z-1

What will be the coefficient of p3 7

A) 2 B) 3/2 Q) 1 @ 5/2 5D
al\- X IRV A R ‘o(x*\\ir cx-\l=  xt.3
) x (a L
a4yl ¥ x(-e xh X

o\..\,\o"c :"j)

] 5 b=
5 bAC*= \ S \—c—C’-“d‘ Z[\D:VB'L
;-l b: \"C ‘;l -30:-5;:( - "-‘-"1)/_

17 Which of the following statements are always true about the set of real vectors
{v1,va, v3}

(i) Span{vi, vy, v3} = Span{vy,va,vs,0} \/
(That is, any element of one set is an element of the other)

(i) If w € Span{vy, va} then w € Span{vy, va, vs} J 500;\‘&’“'\\(3) L SQ‘N‘\S\_U\\\'

(iii) Ifu;,us, ug are elements of Span{vi, va, v}, then Span{vi, va,vs} = Span{uy, us, us}

-

t\“"‘b .

o vecessor\u?.
wWwox ¥
. d s B . ‘ d -ww C . “1' - u\
@(1) and (ii) ) (i) and (iii) ) (ii) & G ] %
D) All the statements are always false. E) All the statements are always true. é
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18. In Matlab, we can assign a vector, v, as: [1 2 3]
Which of the following Matlab commands creates the matrix:

0
0
2
0

oCc V= O
LW oo o
o S o I e o

A) offset(v,1) B) tril(v,4) C) lower(v)
@ diag(v,-1) E) angle(lower,v,1)
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19. A new association has been formed to officially certify and register eccentrics.
There are many people preparing for their certification. At the beginning of each month,
1/4 of those who have been preparing go in for written and oral examinations. They do
their exams for a month, and at the end, 40 of every 50 people who have been doing
exams earn their certificate as a registered eccentric. The rest go back into preparing to
try again. A (,ert1ﬁed eccentric keeps their certification forever.

If we construct a state vector (ps,a:,c;) for the proportions of a specific group of
candidates that are preparing (p;), being examined (z¢), or who are Certlﬁ{.d (ct), what is
the monthly transition matrix associated with this process?

1 1/5 1 025 02 0
A) B) |[1/4 1 0 C) | 0 080
0 4/5 1 075 0 1

40 1/4 0 0.75 0.2 0

0 3/4 1/2 025 0 0

0 1/2 O 0 08 1

Qe

Ra Q\‘: R = 0 N5 (QcRQre 5 Qeeud)-
W\

0-15 (Reeore WM

=Ry =
R \}su ;\’5 fgﬂ ] \
\L "~ %) T
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\, R
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\
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20. A population of mice can be described with a state vector (y, mu, ;) where
Yi is the number of young mice, m; is the number of middle-aged mice, and e s the
number of elderly mice. The evolut:ton of the population over time can be modeled as
a dynamlca.l system with a yearly transition matrix, A. Suppose the transition matrix,

A, has eigenvalues A\; = 2, Ay = —2, and A3 = 0, with corresponding eigenvectors X3 =
(5,2, 1) L -2, 1) and the third eigenvector xg unspecified. The initial population

is given ‘63? initial state vector 100x; + 10xz + 20x3. How many middle-aged mice will

[)\ é ___ there be 2 years later?
b‘}""\ﬁﬁg s e
N S

m;,wws Ly E"}
AN
y ;o QfS{Q s = \X\O 00 \/‘(\N_\

A) 1020 B) 940 C) 880 @ 720

X4= Nk T

X o i
1 - A - " ]
t - \’L [\0LXeq - \0Xq '\,”E.DK‘J\
) (}'\b "\L o WO : J | e L\ b . \.\b\“t

i LW
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TR e

END OF TEST QUESTIONS
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Name: (D QX)TQ\JK L"NW\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. Determine which of the following matrices is a regular stochastic matrix, and then find the
steady-state vector for the associated Markov Chain.
| 1
1 0 i

o]
ol ol =[] o

2. After exposure to certain live pathogens, the body develops long-term immunity. The
evolution over time of the associated disease can be modeled as a dynamical system whose
state vector at time ¢ consists of the number of people who have not been exposed and are
therefore susceptible, the number who are currently sick with the disease, and the number
who have recovered and are now immune. Suppose that the associated 3 x 3 yearly
transition matrix A has eigenvalues A = 1, %,O, and that the eigenvectors corresponding to
the first two eigenvalues are x; = (60, 20, 30) and x, = (—60, —30, 90), respectively. The
initial state vector for the population is given by

vp = 500x; + 200x2 + 100x3

0

e
Il

, B=

LA P S [ o)
BT | b =

Lea] Pt ] o

TP AT
NN [V
b oL
ST o O]
|83 [

o

where the third eigenvector x3 is not given here. How many people will be sick with the

disease 2 years later? \
(5e2 QulR
(a) 15450 (b) 27000 @ 8500 (d) 9700 (e) 4000 - :

3. Find the equation of the plane passing through A(2,1, 3), B(3, -1, 5), and C(1, 2, -3).
(@)d4x—22-2=0 ® 10z +4y—2-21=0

(©)6z—32—3=0 (@) 8z +y—32—8=0 [ et ({o&zr\

() 6z —2y—5z2+5=0



o (001 So. A G\t ) m

K AR Xz3
(e 977 Y
4. Find the parametric equations of the line passing through the points P (3, —1,4) and
Q(3a _155)
(a) z =3t ® z=3 () z=3+1 dz=t (&) z=0
y=—t y=-1 y=-—-1+t y=1t y=20

z=14+4¢ z=4+1 z=4+1 z=1+4t zie=it

5. Find the volume of the parallelepiped determined by w, u, and v when:
w=(2,1,1), v=(1,0,2),andu = (2,1,-1).

@l ®2 ©3 @4 (©5 ( 5ee Qo\Qa‘\

6. Find the shortest distance between the following pairs of parallel lines.
(z,9,2) = (2,-1,3) + #(1,-1,4)
(2,9,2) = (1,0,1) + {1, —1,4) (3ee )
@3 ®M: ©1 @3 (6)715

7. A parallelogram has sides AB, BC,CD, and DA. Given A(1,~1,2),C(2,1,0), and the QQY\
midpoint M (2,0, —3) of AB, find BD. (4o 2
(a) (3,1,-8) (b)(—1,0,8) (¢)(2,2,—10) @ (-3,-2,18) (e)(1,-1,2)

8. Consider the following statements regarding vectors in R3.

(i) If ||u]| = ||v|| then u + v is orthogonal tou — v
(i1) If v is orthogonal to w; and ws, then v is orthogonal to u = k;w; + kaws for all scalars \}\
k1 and ks. Q\.\.\'{\."J\ X\ ,k\!k

(iii) {u — v,v — w, w — u} is an independent set. @ Q\x\l\ : (“'V\ : v \\“\\1 \\\J\\-L
L o= -

) . , A Y
Which of the above statements are always true? = \\~\ - W N b 2 of WS“‘“\-

(a) (i) Only el \\\“\ ‘.1&\!1\ -5 ‘..\U\\\_‘L -;\\\Nr b i \\“\\'1' =
by (i) only - > PR
@(l) and (ll) ® G":\WJ\ \I .u\:u ¥ \ -\!J“I.,?'“-

(d) (iii) only ‘
/ (e) (ii) and (iii) Nawz Ve (K v Y¥iwg) = V (kW
Jyaw oRimsonal. v

50
3% \J.Ui‘l\ﬂ“l.\ = Y‘\w’\\il\\t\%})

; We o
9. Assume u and v are nonzero vectors that are not parallel. Let w = ||u||v + ||v||u. Finda o
simplified expression for the cosine of the angle between u and w. /\"‘ Cos® = W W \ D
(a) [|u (lll]-v)”-i- vl (b) (wv)+[v] fu]? (© 2}|u-ﬁrl_l @ luv:||—|5—|_||ﬁ-' [|u (e [\|’I 1l|l U_U\“ wt
W w W W w

Jo, Yy @ i ® by lt

@ 'S_Adzxg o\ Ny ?@Y \\; Chb= U'O\\&\\U ,{,\\\;\\L\\
.’ Qenazf(f it

e (oW X By X As( W0 (aev) % (VW) & ()= N
Wk oy AW %r?u?a\\ﬁ%xﬁ;oieﬂmams =N (WD) 36« So\mﬁé\ - Pl A Wllueu

- = &~ = 0). \ S Ny Wave -
(127 XhTH = e gy 50 TEISY .
Wwe \have® ( -&ﬂ . AtNia\  Ao\MddA =7 Mok - Nuwlwy & \\\ﬁ\\\\_;\_\_\.
W B - 8a) ¥ V(& &) AL o INRAR Sed- X TERTYTEY

Cowey x i Wt
i\ ’
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Akl X Ty Xl



10. Let V be the set of all ordered pairs of real numbers u = (uy, uz) with u; > 0, with the usual
scalar multiplication, and consider the following operation on u = (u1,u2) and v = (v, va).

u+v=(uyv,us + va)

If this set satisfies Axiom 4 of a vector space (the existence of a zero vector), what would be
the zero vector?

@ (1,0) 1 (0,0) (©(0,1) @ (1,1) (¢)(0,-1) (52¢ ‘{“Qe_\

11. Let V be the set of all ordered pairs of real numbers u = (u;, u2) with u; > 0, with the usual
scalar multiplication, and consider the following operation on u = (u;, ug) and v = (vy, v2).

u+ v = (uv, us + va)

If this set satisfies Axiom 5 of a vector space (the existence of the negative of a vector), what
would be the value of —u?

@ (£, —u) () (~us, —uz) © (ur,—uz) (@ (~ur,ue) @(E,—w) (§ee VaE)

g

For Questions 12-14, determine which of the following answers is correct for the given
subset W of R3.

(a) W is a subspace

(b) W is closed under addition, but not closed under scalar multiplication

(¢) W is closed under scalar multiplication, but not closed under addition

(d) W is not closed under scalar multiplication, and not closed under addition

= - = C\\é\\
12. W = all vectors of the form (a, b, 1) LeX U‘\Véw ] U= (Gl‘\o\\\ ¥ v=( \ \,\P(
@ O © @ S Sme abCWeR TGty (are by QRW.

: wW.X 50 WY clo@d wy alman oT W
D(V\ ('O(M D(\J\p'{lé LTAN" M\a\\"nQ\:(m’GoA. n

13. W = all vectors of the form (a, b, ¢) where a — 2¢ = 0 . X\ 44, ..‘ﬁ:a_
O O @ Wr waed B as (ac) 47 a-30:0 Ve (T} 44 4
wavz (axd bte, CrF). atd -3(aF) = (@-30)+ (3F)=0A iV eW.
seWz (& Ay Bdo,&c). O&a-ANe = b La=2E) = oc (o) =0 =) Ocn W,
14. W = all vectors of the form (a,b,c) wherec > 07 ~——__ ¥>0.
@ @ © @ Lex WWwWew O W= (awne) 5%, CI0 S Vo(aeIV st -
WAVE (a3d 04 CAF). We Vaow (20 ¢ FZ0 3] <1720 wWWew,v”
Bz (o OBy o). I5 Kz~ly AR\ -\%C £0 sine €20 31 Bew AW, X
15.Letu = (0, —2,2) and v = (1,3, —1). Which of the following vectors are in span{u, v}?
(1) (11_112)
(i) (1,1,1)
(iii) (5,3, 7) (
(a) all of them  (b) (ii) only (¢) (iii) only ~(d) (i) and (iii) only (€)(ii) and (iii) only

(1:-\02) € SPMawd 35 3 kg eR s%. wx Ve (WA

3 N " - e R
o e ()0 7 ke 2R 2R
2 ) 2 a b N Al

X, - &1
( 522 Dager)




16. If {v, w} is independent, find conditions on the scalars k; and k; so that the set
{k1v + w, v + kow} is also independent.
@ki+k=1 Mki+ka#1 @QkiFks (Dhiko=1 @kika#1

(Se2 Rager)
17. Find the reduced row echelon form of the following matrix.
-1 —i 1] e _am Ly =3 G
-i 1 i Tre Ta=iny (é) 2% N ETy -1\
[1 i -1 I g 1uig 4 10 -1 \ = |
@000(b)013’(c)001(d)010 K 0 0
0 0 0 000 000 00 0 & . .
1 0 —i LO .
e |0 1 O
0 0 O

18. Find (1 + 2i)%,

@ ®-1 OL+4i @F -1 @+l (o oule)

19. Recall that Re(z) and Im(z) denote, respectively, the real and imaginary parts of the complex
number 2. Consider the following statements. ® Y 2= axbl. 13z al-b.
(i) Re(iz) = Im(z() ) TANLT) = oo . Rgard) 2 =0 X
(i) z — Z = 2iRe(z - i - s v &
Which of the above statements is always true? @ -2z &N by = a-%) = ’3"\0_'_ ") g sure. X
(a) (i) only (b) (ii) only (c) (i) and (ii) @neither ARe(Z) = a7

20. In Matlab, what command could be used to produce the following matrix?

10 0

o= OO
Ok O
o= O = O -
= O = O

(a) >>diag(1,1,3,2) (b)>>block(eye(2),3,2) (c)>>ones(3,2)
@ >>repmat (eye (2),3,2) (e) >>eye(3,2)



21. Correctly fill out the bubbles correspondmg 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.)

g
. g2 (B 0 g
166 % 2 £ -El
ABCD 53 §
DD HDE : B
- m
o o

70&000m@of

B e b B U T
# 133HS

Usedar:
el
e
e
EEtoby
=
S
T
s,
mEImE
—
]
TR E
- E : ?; 5
P 5 -
== (e £
' g ig E
—_— " 8 m :
— 10 7 5 ¥
— 11 (11 i85} E
5 ]
—— A E ﬁ
w— 12 10 0 g
veman A E B
— LHAF CHC RO & U T T T z
— ascoe ascor | F 2 3E B § : :
memas 14 701 OIONEE 1O w & g 23 § x i .
— DE A E 2 g gg § = :
— 15T EOE AT o g 5 g E 2
i g = S, @ :
A € A E ¥ §FF i :
—_— 161 O MR (K¢ %) § 2 = 2 E E :
= .
— A B E A E : 3 - % 'g- o ?
— 17 (713 ¥ (8) {5 ¢ & = § z 5 = -
—_— AR £ A E g 3 Fi 2 g E:
— 1 (1) 12) 5 B0E 6 E s £ 2 3 ¥ 3 :
-_— A E ABCDE i ¥ 5 -
— 14T R 3 @aNETLE . = g
—_— A B E ABCODE g 3 3
wm—— 20 (117 EosDEaas 2
m— 4B & ABCDE *
w— 71 1) (2) 1E TG
— B E ABCODE
w2 1 & AREEA® z2R &
m— 4B E ABCDE T o> =
— 23101 E) T & 8 9 06 =z &
- o)y () E Y > mzZ
abeois asisis | Siciaiiy 1722 2
; ) gg .-g: wa =
m— A B E a8coDE | e e3aE e n :6@
m— 05102 e Wy i " - - - 'm“ - -t
ooy P
e Prtevind by NS Puarsos Canacs.
To ro-eroer, tall 1 000 465 8774 " B T
—

W = 980, 'ON7, Mehonal Computer SYMEME, N0, AN FHTE resnrved. mark weneretorme oy [l Pesrsca NCE MMTS63-4 1311111 EDOS



Y e V). e L awled\

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. A fox hunts in three territories A, B, and C. He never hunts in the same territory on two
successive days. If he hunts in A on one day, then he hunts in C the next day. If he hunts in
B or C on one day, then he is twice as likely to hunt in A the next day as in the other
territory. In the long run, what proportion of the time does he spend in C'?

@L B! ©F @ @ (3% Qage)

2. A fox hunts in three territories A, B, and C. He never hunts in the same territory on two
successive days. If he hunts in A on one day, then he hunts in C' the next day. If he hunts in
B or C on one day, then he is twice as likely to hunt in A the next day as in the other
territory. If he hunts in A on Monday, what is the probability that he will hunt in B on

Wednesday?
" (5ee Q%)
@: ®; © @} @4}

3. Letu=(1,1,2),v=(0,1,2),w=(1,0,—1), and x = (2, —1,6). Find the number ¢ such
that x = au + bv + cw
@8 M8 ©-9 @9 (10 ( See @&Qef\

4. Find the equation of the plane containing the lines (z,y, z) = (1,—1,2) +¢(1,1,1) and

Notwvia

(2,9,2) = (0,0,2) + (1, ~1,0). e 1T
@z+y+z=2 bz+y—32=-6 (()zr+y+4z=238 / k4 bt
@z+y-2:=—-4 (@z+y-—z=-2 \

\ VD

0
){*‘5 2 xd =0 . @\v\gﬂ?ﬂﬂ ARGTRREY
0. :

B '

2 ah = \
) 3 %) ath e
Al
5



5. Find the parametric equations of the line passing through P(1,0, —3) and parallel to the line

with parametric equations x = —1+2t, y =2 ~t, and 2 = 3 + 3t. X = _,\ -\-'B’C
(@az=1-t ®r=1+2¢ ©z=1-t d@z=1
y =t y=—t y = 2t y=2t ‘3 ,5*3;‘._
z=-34+1 z=-3+3t z2==3+3t z=—

exrx=1-2¢ \ -
» AHEANEN i- B\t
—‘Qt ~ - 0 A{ = -t e w
g:—?)-i-ﬁt -Sa b:t\ k.b\ k‘?) K \ €Al «r \

R C LR T e Sk
6. Compute the prOJectlon ofuontov. u=(57,1),v=(1, —1 3) -
@8 @ul-L3) Oz671) @ g @G -%. %)

. N X3
%w“' %@V: 5\ rl (W= WA & (1 “‘1\3}
7. Let P, = P(2,1,-2) and Pg P,(1,—2,0). Find the coordinates of the point P which is
L of the way from P; to Ps.
5 ; - (- 3 a\
(a) (%1_%1_%) (b) (_% _%3%) (C) (51"‘5‘1 'g;) -“st L '5, }«/\
@ (-3, ~%:3) @5 -3)

-\
) = x (g,
R= R x %= L+
& (45\ /5\ 8’\'
8. Find the area of the triangle with vertices A(1,1,—1), B(2 0,1), and C(1, )

@25 @\/#.(C)\/_ @23 (e)\f g) (1.~} A. hE (0« —1\\4}/_,_\
%\ Rox KA =iy ﬂ; 3 a\\\ - - \_\_w\ Y ‘I-'-'E“ \\\Rk q\\ \\\\ u\ L)

3 M
9. Find the point on the plane r—y+4z= l closest to the point P(2,1, —3).

(3) (g:ﬂ:g) (b) (3: J! }) (c)(lla T ﬁ)
©CEE ) ©@.L, (3. Qa0

10. Let u and v be vectors in R?, and consider the following statements.
Bu-v=3u+v]’ - §u-v|
(i) v—wand (u x v) + (v x w) + (u x w) are orthogonal.
(iii) If u is any vector then the projection of u on v equals the projection of u — von v.

Which of the above statements are always true? - (wav) - (W ) U"_U\

() (i) and (ii) only @ Y Nkt - Yyl RN SR, \}

(b) (i) and (iii) only . "-3 ﬁ (AW -3V VY x WV, X
() (ii) and (iii) only be (ew X ¥ I - 'a\w

(d) (ii) only A JURVRY ARV ,ya{d\ W W A‘))r -0

(© none of them = \7‘“

sy -y R

: 0 ~0
VeMxXW =
@ Qj \d\ L\AXV ¥ VXwW t \;\){W} =% & y@ * \I-)V)(W > VWX

0. X
2 W X VeMxWE AV X 1 ks
; @Y WYY WYy Sy gy Y

C oz WY Cowevy = vz = T ;
Ry att e QWJVL > W\ i e X s X




K( MM\ 11. Let V be the set of all ordered pairs of real numbers, and consider the following addition and
% (_Mu i \ scalar multiplication operations on u = (u3, u2) and v = (v, v2).
= PRI

:(K(ﬂm.*ﬂ -\-\\\U\Mﬂ : L‘(M“t\—‘g:;‘::m“‘\ u+v=(u;+uv,us+ Uz)@)K(“W\ K("’\\‘Wl W1 -\-U-L\\ act
K " et Klwitvy 62
”—L(_{(ma\k\ \Y""\“'A & kll = (kus + 1, kus). (.K(u'" W\ '\'\ g >
| Recall axioms 7-9 of a vector space: Q(W‘\\b\ Ku Ky = (\(b\\ \.\ WWL\* (KV x| \\(Vq
(K(mlw\\n\ Ky ) X &

R A (MR ()
9. k(mu) = (km)u g awm= (Kl Ke) + (wo r L My = (v Kimug) X

8. (k+ m)u = ku+mu

Which of these axioms are true?
(a) all of them (b) 7. only @none of them (d)7.and 8. only (e) 9. only

For Questions 12-14, determine which of the following answers is correct for the given
subset W of R®.

(a) W is a subspace
(b) W is closed under addition, but not closed under scalar multiplication
(¢) W is closed under scalar multiplication, but not closed under addition
(d) W is not closed under scalar multiplication, and not closed under addition
ot Wy oW We(adone) 44
12. W = all vectors of the form (a,b,c) wherea —2¢ —1=0 ,_ k(_ -\=0 $V°E (:.\,\Q-\F\ 5.* i
(@) ®) () @Ouxvz (axdybit ca¥). ?- 0s
(A48 -2 (eaF) =1z (-3 % (3-35) -1 = 11112
@ Xwz (kay & &), Xa- Ak -1z t¢(a-3-];
13. W = all vectors of the form (\‘L' b"lC) wheze the pr;)d}.’l(); ab >‘og & T %
d WV & Wz (Ao a == -
‘?:r)" i ‘c(’-\)ﬁx cAF). @A) (bAR) = \,}Q/* ag v b 18y TN 2320, W4
V’ (.\\3-\\\ VA WeW S WA= (002 0 & :1:\.\1 5):& Mae, A6¥ Saphve, AP\ \ ; 1\
14. Let y be a given ve\e;c;r LetW—*7all vectf)isxsgch thaty-x = 0. e 2 (‘MW .( 4.\
b) (¢) d WWEW =T uE (A0 0\ 5.4, 9wz “T40
3 \;@Lg\)&! 8 51 Y- vE o& O urv eV y.(urv) @ Ll ika\ac\o\m\ (ra) (o)
= Yux 9:Vz 65020V @ o{\aew" Y- &W = i (y-u)c 4o - u('L[a\a\ 0. v

0. v~
15. The following set of vectors {(1,—1,1,—1),(2,0,1,0), (0, 2 1,<2))

(a) Spans R* but is not independent. 2 Ve du,fs\ e 'l‘m.g\
kAT 50V bkt (b) Is independent, but does not span R* - T J

Aly hag
ock 4w *mg: (¢ Is independent and spans R* Negereet >F by |- * 6<3 W
@@ Is not independent, and does not span ]R4
0\ *‘\‘]A‘ |Q'T \"IW\* -\1) SU\Q
k’l-% ANY Yepe veetts o
2. ol
0

a a_& By a 8 Nk Tl
S \X\? ) E\ﬁ%k 1 e[ﬁ“.
0 Y |\&D c&




16. Suppose that W = span{vy, vo, v3} where each v; is in R3. Consider the following

statements.
(1) If x is in W then x = ¢;v; + ¢V + ¢33 for some scalars ¢y, ¢z, ¢3. N
(if) 3v; — 2vp is in W. | et 4l Tl Lredtly Tom Y& &F
(iii) W is a subspace of R®. o f?&“ﬂ‘“ﬁ
o = Xz V3V
Which of the above statements are always true? O Xt 5QN\‘|,V\\U1\“';B =1 X C‘{:: WP
(a) (i) only b Can (reR oy aF )
(b) (ii) onl B B 3 aatbse oF
y . LQ ool Lo
() (ii) and (iii) only €) fnbivaws]  angsde oF all foshR U B, so if
(d) (i) and (ii) only Vi Wy 4V 3R Gk Cave gV eW ¥ i3 € \i s
© (), (ii), and (iii) o A auese W wl oF S 18 W 4N LRIVE.
=2\ 1 b (&Y ﬂuf\%% \ (logedy WA

J(Lp_ S asi veckory ¢ Avings A Suixace ¥ AR M | 3 ('u;iga \N\-Rr\

- 17. Solve the following equation for the complex number z. z(1 +'i) =Z+ (34 2i), Scnw mati e
@ -3+5 @8—-3i (¢)3+5i (d)5—3i (e)3+8i et Z=aVo. Cay)Y
( @M(\k:\ L oa-b 434N B Ara ami-h = A=Ay F Al ¥l Sy = Bl b *ash '}:’l‘-
A -b:3AK=3 AN A axk 2) N 4 FUN NN N a-u=3F az9) 22 9oy;,

4 % 18. Express the following complex number in polar form. z = — \/§ $q, Ji =2
‘ 202@5 @ 2(cos 2 +isin %) (b)2(cos % +isin}) (c) 2(cos 4 + isin i) V= = W=1.
1 (d) 2(cos ¥ +isin &) (e)2(cos§ +isinf) 7= ?\[“r‘%* .\f&;\ = T (cond 5 §°AB).

1
-ﬁio

21 ] 52\ 4 1 b .4
O st 3o, 2= A(cosCR) 1 ontY)) Lk Wi S x Tt A Qo T
RN L

19. Find all complex numbers z such that
% v o
' ¥= kff% A - gy =L

%

P JEDEE a =
VARV i LA T R
@ & - i, ¢i57/12) oi(Tn/12) ® %+ L eillln/12) (i(19n/12) 8o\ " \f"; o
@ Zpt Fph—n + 5t T gt @ 25 + i, e/ 09 34 s
(e) 1. g ei(4'rrf5) ei(?fr,{S) b: - e ¥ .
2 Ve ) LQ_'\( >=To& - A b? '5,‘“
Dn Tan & %._ C B2 T}Q = &
Ealcli s Bl 4 v.1

20. In Matlab, what command could be used to find the modulus of the complex number z? =l e

(a) >>mod (z) (b) >>modulus (z) @>>abs (z) =1 Tp= |
(d) >>length(z) (e)>>z*z' ¢ N 3@2 38 AKT for
: \1.10\\\1

':ﬁ(b': -T;L{*%'é‘ﬂ

Ty 4 v e
Qs Y T | T =
WP cos (%) +2on( %) =% LW SRR
- \ \
= Tgm NS = z % \ 14




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

21. Correctly fill out the bubbles corresponding to your student number and the version number
this sample test.)
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COURSE SECTION INSTRUGTOR REANATION
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STUDENT 2 SECTION .._m SEAT NUMBER |
NUMBER . B4 RooM | ROw | ser MARKING DIREGTIONS

] % _ M ; ; EXAMPLES
- 5 : o + Use HB black lead pancll only. WRONG
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Answers for 1st Sample Test #2

l.a 2.¢ 3.b4.b 5b6.d7.d8c9.d10.a
11.e 12.d 13.a 14.b 15.¢ 16.¢ 17.a 18.a 19.d 20.d

Fg fllf)lL 315"- NAME SQmPEE, C(}["re’_c;{' | MCMaSt
......................................................... er
\ere f_’jnoﬁ.‘l“n B i University &
Pdi’h&.dﬂjﬂv SHEETW __ ¥ oOF \ SIGNATURE 89\/_\24:)6 e -
{in pen)
V- PU+ the. coyrse name Leave these b'.a.nk -3 | EXAMINATION
COURSE ;."‘.‘"‘“’it‘i‘?i“"’*‘“‘“ .;.__‘_Sfc'"o"‘.i,.:‘.o.l.?i;d. INSTRUCTORSNAME ... 0 .. ..iccusssssinenenises ANSWER SHEET
il inFhese oubloles B T e Sy
| STUDENT Read Ftrece
NUMBER
- MARKING DIRECTIONS rd RC“'lOﬂf "yﬂ
g|g|1I 6 “3 2 AMPLES
....... + Use HB black land percil onty. WRONG
s o Jo! o) ‘o 4 i ]
e ® = Do not use lnk or hallpolnt pens. WHONG
e ol o ttake nazey Black macks that G0 the slrels L@
2 ) 2 completety, WRONG
e 0w @l e e e e el e et e e e e R
5 s ) ¥l (s Erasa cleanly any answer you wish to change. RIGHT
R4S Make no stray marks on the answer sheel. LD wms
g ! ? 4 T T
c:
¢ v
E . . L] L] v ;
g L8 S = =R
§ USe = Wl ue W W W W e W u e m e e e
g Si‘hlwn ~ O O« 0-0=0=0=~0*0~0v 0=0=0x
w - O YA QA UROAORUNDA DR U U OO
ﬂ \|’u_~m Wh Mo B De @ @ Oa DN DO @A B @D v
8 Y ki o= LS S S SR SEE ST SO SO SU SRR ST S !"
w B gs::e::s:ses‘:é
[=} £
@ " oww o oe HE P - WOs W W W e we M e W e ow e W ‘Ii
g-}«gj—‘--a' - i - Oe s G0 O 0= 0~0y o+ a~o- o E_i
here n oG VP DA URN O ORN UROnOnUnr On QR a "_E
Pl S ErM@e @A @ @ DD O D T R D %_:
.- o PRI SR SR R S SE SO S SR S S e T

B M ® % b e o~ W ® 2 oz 8 om oz @ e e =

R oz o®
RRRRRANNY

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 #2

l.c 2.b 3.2 4.d 5.b 6.b 7.¢ 8.b 9.¢ 10. ¢
11.c 12.d 13.c 14.a 15.d 16.e 17.b 18.a 19.b 20.c
21. see the answer to #21 on the first sample test above.
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