MATH 1B03: Midterm 1 - VERSION 1
Instructor: Adam Van Tuyl
Date: October 6, 2016 7:00PM
Duration: 75 min.

Name: S{:.)(_ Wlions ID #:

Instructions:

This test paper contains 21 multiple choice questions printed on both sides of the page.
The questions are on pages 2 through 9. Scrap paper is available for rough work. YOU
ARE RESPONSIBLE FOR ENSURING THAT YOUR COPY OF THE PAPER IS COM-
PLETE. BRING ANY DISCREPANCIES TO THE ATTENTION OF THE INVIGILA-
TOR.

Select the one correct answer to each question and ENTER THAT ANSWER INTO
THE SCAN CARD PROVIDED USING AN HB PENCIL. 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 21. 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 vour student number in the space provided on the sheet on Side 1 and fill the
corresponding bubbles underneath. Your student number MUST be 9 digits
long. If you have a student number that is 7 digits, begin your student number with
00 (two zeroes).

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

e Begin answering questions using the first set of bubbles, marked s o
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1. Which equation is NOT linear in x;, 72 and 3.

(a) x1 + x2 + x3 = 2016.
(b) (sin (2016))x, + (cos (2016))x3 = 0.
(c) V2016z; + m*'6zs + 21074 = 42.

mm 4~ o \ineas

(€) —xr1 —2x2 —3x3—4=0.

2. What is the augmented matrix for the following system of 3 linear equations in 6
unknowns?’

I +4dry — wEs = 42
[%(3)}1-*2 —bxy — }.1.'115 =]
x5 + 3z3 + 1725 = log,o 8

1 4 —x
(a) | cos(3) -6 —11 ]% St O '3‘*{@, pete v X
g -8 7 lﬂgm

[ 1 0 4 0 -=
(b) | 0 cos(3) -6 —11 0
|0 3 3 0 17

[-1 0 -4 0 =
(e) 0 cos(3) 0 -6 0O —11
0 3 3 0 17 0O lc-gm

r—T 4 0 —x U
@d) |0 cos(3) 0 -6 0 —11| 0
lp 3 30 17 0l

(e) This is not a system of linear equations X -'r\nl L8 a S LE"

}\A aek o Sxk nerke %

lﬂ‘EmB
42 }X Codteciand & X

urm:& TN 'Q'L':H CE
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3. Which of the following matrices are in reduced row echelon form?

ated
% rot ceducet SR nek cdual et echalen

LR 8 gtlflﬂaﬂg 01000 00,0
mw
i}g%_‘?g _; i)]o o X 40 iii)[{] u)ﬁli::] iv]{UXD]
S 00 0 10 00004 0 0 0
00 0 01
0100 -3 00
Ln-::uun1n]

(a) iii) and v) only
(b) All of them

(¢) None of them
(d) v) and i) only

4. The following system of linear equations has how many solutions?

—21, + 329 — 3z3 = —9
31‘1 —4T2+I3"=5
5z, + Tag + 273 = —14

(a) None - j T "y
N

(c) Two ¥ net p-s&»‘.-.h "oy B s
(d) 2016 XK gt posdible

e e T
(e) Infinitely many - A 3 } o i 1 g \Sl
&™
ot 1Y 60 6©

s W r B o s PR ¥ i Cron thus m«-ﬁn‘: Can
i A 5 2 o ~ |9 | ey &Luhmyk'w\./-\-‘&a]\ﬁ'
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= The rank of a matrix A is the number of leading 1’s in the reduced row echelon
form of A. What is the rank of the matrix

1 2 -1 0

A=]0 a 1—a a®+1

L omesgs =, =gk
l"}_—] o

i -
(a) 0 A ) \ [‘-":‘ c:: l-a :i*l"l Alo @ l-att
(b) 1 O-u 0 -t o 0 k= »
() 2 {2 © Q=2*
4) 3 Ale ale q"tl\

m\ot enough information; answer will depend upon the value ofa. \,

Moty hat ¥ q:i, botton (oo i

Zeo, Se raaltis 2,

It ato erafl, coln Bs 2.
4_;0 (‘E\,‘ is & NS\

6. You are given the following three matrices

5 -6 4 —4 g 9 2 3 Pl
A=|-8 9 -2 3|,B=|8 5 4 -1f,c=|"y ,
g Tl o] a9 5 i-a-p g
What matrix multiplication will yield a 2 x 2 matrix? L\ 2_
Ve

(a) CABC Aw 2x4 B 3l a2 -
is 4 BT % ow O

(c) ATBTACT

(d) BCTATB

() ABATC

5w

. Fst mratrix we nast need

” QXL wetrix
Sbi-h—_) &"“1 *® ) CT ard htk_;\"t{'\c—

+a ‘bcam a=* W‘FA'E:Z'L}M ek 0¥ maH. Wt
Tho meas (L) is c:n.i?( optein .
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a b

7. Suppose that A = e d ] and B = [ ; g ] and when multiplied together. they

commute. Which of the following must necessarily be true?

i Caamacka wans - ARe B,
| ") b=0 AR = [a o :Tgla BA
(¢) ¢ can be any number co g
(d}l‘fzﬂ S b‘:‘g WH‘LC"\'T’M a\zu
(e) none of the above Conts oy b Ao . O O —

Le Arow ' & Ow \id o &P"u'u\..l.

8. If A, B, C and D are invertible matrices of the same size and
(ABY ' A =D

which of the following must be B?

(a) ACTA-1D! (A R CTAT =D

() A'CTAD™ A C° A" =D

(d) A'CA-'D 5 ™
(e) ACTAIDT R(R” h—". C’Tﬁ;-ﬁ D= RDD
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9. Cnmputer‘lif{B+3A}-l=[2 3] dB:[E U].

3 4 31
21 BAAAY =T223) = Radpa =232
@ |4 2] ( [ 1 ; 1
B & y -3
{b]h{lll &jﬁ 12]
Cl {1}] So RelAS E-x_z
@[5 %]

b}{? z_‘l]fm = -;*ﬂ“&: [;él
Se A= ﬁf’—gx‘& [ —-tl

10. Which one of the following statements is not equivalent to the others?

(a) A is invertible.
(b) Ax = 0 has only one solution.

¢) The reduced row echelon form of A has a row of zeros.

(d) A is a product of elementary matrices.

(e) Ax = b is consistent for every n x 1 matrix b.

Shewt Ceed * *redeck @0 EC.[A.LM E'o‘m N 4
s M
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11. Let k be a nonzero number. What is the inverse of the matrix

k10
010
00 k
VO':’\-\D
\-..':Z \GD‘& L o id
o ool
s oh loot o oo
b | © oYk " O

o Lo L P
Quliuhk

== O
=

= Swri-
|
S =
n‘\
[

T
T

A
e) |0 k£ O
il ¢ 1 ol
& = o] Taversc
(djo 1 0
0 0 )
“} 4 0
(e) |0 1 0O
[0 0 3
29 4] . . | 6 42
12. A = [ﬁ A 2] is transformed into B = 14 8 5] by two elementary row

operations, the first operation of which involves swapping rows. What are the
corresponding elementary matrices £, and Eo?

= = )
i g (11 iy ‘tL. ey e ol

(c) Ba= e-2 ;dezz-l 2 L\,_.
[0 2] [ 2 1 Sa m‘y (‘ﬂ s s opteon
(1 1] 1 0]

(d}E'z_u 1_““dEE=[n 2
(1 0] 1 0]

@ B=[} 2] wam-[} 7]
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13. The system of 5 equations in 4 unknowns Ax = B has solutions
-3
+s

—_ D e D

1
0
0

If performing row operations on the augmented matrix [4|B] can produce the fol-
lowing matrix
6 18 1 -11|7
—4 =12 6 14 |a
-2 -6 -1 3 |b
[
d

—1 —-3 ] T
9 -1 -19
2 Lur(_l'\ﬂ
what is a + d? Sinca -i-__ ,.T P _3 (s c Sal [ 58
{-E!-} -5 :i»
(b) 15
(c) 27 ¢ &\ w\lon [3 This meas =Lt H=CC
-1t M g1 f; an't 2F -18 =4,
2016 - -1 3 ¥
n -:- 1_3- .; 3 c; i Se La*;(l\: (-1 {1.1'1"1‘:1\
" 4 s, ~9 —altxs =

14. Find all the values of the unknown constants that make the matrix A symmetric.

2 gq—2b+c 2a+b+c

A=|3 5 i,
0 a+c 7
() a=-3,b=-3,¢c=-% Sk e SLE
(b) a=3,b=5c=—% a-2L.tC =3 W Stan Healard
(c) a=9,b=—5,c=—13. 2adbhtl T O

‘l‘tﬁ'm Ea.ca A

[@a=3b=-%c=-L L atC =-1
(e) There is no choice of a, b and ¢ that makes the matrix symmetric. [ O
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The following questions are all TRUE-FALSE queﬁtmna

A A S
15. The linear system _3 " '("k‘& [ o k-1¢
F4N =0 \2 W\l evther hewe
B =k bt ¥ s (B h= 1)

ol Mo Sa\Py
cannot have a unique solution, regardless of the value of k.

lm (b) FALSE

16. If a matrix is in reduced row echelon form, then it is also in row echelon form.

f mﬁb) FALSE

17. If A and B are n x n matrices, then tr(A + B) = tr(A4) + tr(B).
L i

L (a) TRUE | (b) FALSE

18. The sum of two invertible matrices of the same size must be invertible.

(2) TRUE  |(b) FALSE FALSE ol et [5 2] mwedill, L’““E

19. If A is a n x n invertible matrix, and E is an elementary n x n matrix, then EAT [
is IHMbE.-\ f-‘& muv..r-let = ﬁ"‘ T L
'(a) TRUE | (b) FALSE € inuekil. soh it
*%h ?‘nﬁmﬁ ok inuetile et (oo vwe bl
20. H A= 5 i and if the linear system Ax = b has a unique solution for every

n x 1 matrix b, then ad — be = 0.

(a) TRUE Fb} FALSE | as-Lcto

21. If A and B are n x n matrix such that A+ B is upper triangular, then A and B are
upper triangular.

(a) TRUE i(b) FALSE | [ ‘l l)k E

u?{) o
"tftm& v

ok L,;tfu’ 'Jﬂ'laai.n o

END OF TEST PAPER
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