MATH 1B03 C01 and C02: Midterm A{Versiun 1) ]!

Instructors: Adam Van Tuyl and Andres Zuniga
Date: October 2, 2019 7:00PM
Duration: 75 min.
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First name (please write as legibly as possible within the boxes)

SlolLIW [Tl {O]V]S

. Last name

student ID number

S .

Instructions:
(YOUR RESULTS DEPEND UPON PROPER ATTENTION TO THESE INSTRUCTIONS.)

e Fill in your name and student 1D neatly in the box above.

e This test paper contains 16 multiple choice questions and 2 short answer questions printed on
both sides of the page. The questions are on pages 2 through 10. Page 11 is a blank page for
caleulation, and Page 12 is the bubble sheet for the multiple choice questions. Scrap paper is also
available for rough work.

e For Questions 1 through 16, select the one correct answer to each question and enter that
answer on the bubble sheet.

e For Questions 17 and 18, write your answer directly in this test booklet.

e The midterm is graded out of 21. Questions 1 through 16 are worth 1 point each, Question 17
is worth 2 points, and Question 18 is worth 3 points.

e« NO CALCULATORS ALLOWED.

e YOU ARE RESPONSIBLE FOR ENSURING THAT YOUR COPY OF THE TEST 1S COM-
PLETE. LET THE INVIGILATOR KNOW OF ANY DISCREPANCIES.
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1. Which equation is NOT a linear equation in xy, z; and .

a) rj + 3 + xi = 2019. L

b) (sin (2019))x; + (cos (2019))z3 = 0.
) V2019z; + %%z, 4 €95 — 42,

d) 2292 + 625 + (logyg 11)z3 = 2019.
€) —zy— 2wy —3x3 —4 =0,

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

K.-M-En.&uut : k-ha*cckalm ned cowd U_L_:laa aul
01 =50 0 'y k' echelsn

13003 X
00 0 « 6 01000 42 0 0

wil Eof- el | . :

i) Wfoo o 40 looo1o0 i|o oo

0 01 -9 B
00 0 10 0 000 4 0 6 0

"0 01 2
00 0 o0 1

01 00 -300
viio 0 0 1 —ﬁﬂﬂkn(‘.kulm‘_‘::thh«

0 000 0 10

a) i), ii) and v) only
b) All of them

¢) None of them

d) i) and v) only

e) v) only



FEIBDEFS-3P02-4TFE-AFTE-7520CESS0F4F E

midterm-1-version-1-188b3

#1 3 of 12

MeMaster University Math 1B03 Fall 2019 Page 3 of 12

3. How many solutions does the following system of linear equations have?

T+ 12+ r3=06
Sy +z2+x3=10
l:r] +ﬁ.r-:+2.r3 = 22

\
a) None \ - ;k -,._‘C‘C
() One ) 5"-" 'H‘ I‘q A=t
o) Two ch.ll o=t

d) 2019 \
e) Infinitely many . (‘_I-:, :L l _é 4 Q.“uh. "t"\.v. Ct\\.lllﬁﬁ ‘c"“l"\.
5 O e g S Wt See A SLE hes

et l.'.’t".\ll ’-L S&I\} A

4. Suppose that the augmented matrix of a system of linear equations has been placed into
the following reduced row echelon form: )
& g'ﬁ}m"ft\.l. w‘u‘mi }f.l_a;.{

152 0::5%0] -3

ﬂrt?ru_mé
o0 1 1 01 Lidhe

000 0O 1]2 g~ L

0000 0 0fO0

If g, r are arbitrary elements of R, then the set of solutions for this systems is described by

T3 = =3 Ty = 3+29+9r
Ta 0 T2 = 4
hnﬁ 7(::5 =:.7 rz = 1—r.{-—mrmh
gr“‘* gy = 0 Ty
\IW\‘SL“-’J B x5 = 2 5 = 2

1 = 2g+5r

The Steond foo i"“‘:""}‘ \(3"*\11&
M : ; q—l—'rr & \‘11&'1\{\-‘1

sorndd €. YL
\m?&mgh -3 T = -2
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3. 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

32t T | 0
A=10 1 1—-a a?+1
13 —-a a+1

a) 0
b) 1

NCER

d) 3
e) Not enough iufarmatinn_: answer will dela-end upon the value of a.

| 1=~1
&}\L?‘L{J " Q\laafl \—ht:::: |

N —a a™l

EL%W:ELM) cri Ua\\ktt -35‘ ﬂ} ["et“lfn( q\ua.\(j l\G.!. '{'\ua ltr_&k} ﬁl‘-

6. You are given the following three matrices

=

6 4ig 4 1= -8 9 —2 i3 ;
A=1.8 9 2i3)l.B=|8 5 a4 -i]|.0= o
5 s o i A | o AR R 1

What matrix multiplication will yield a 4 x 4 matrix?

A CABC 44— % -fé-hmt."'.'L'.k

BCFATBC. Q% 15au+h.._
[0 ATBCCT) ¢ 4\

HBETATE € I~ Somathing

[ = L & Ux Shm'\']n,u-—\"

5
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7. If A, B, C and D are invertible matrices of the same size and
C'BCTAPAT =D
which of the following must be B?

} —l)T(AZ _IC{CH_ID

' RCKA=D P
'\b} CD(AYT (AT _ = - B(ﬁﬂﬁ(ﬁ \ QC ) "
c) CDATA2CT g e |
d: gﬂA{C”"il S +\u S-m_t '\k\r’k (P\ \ G\ )

e) None of the above

2 2 0
8. Campute A if (B +34)~1 = [ : } i { ]
3 4 31

: : =\ -3 = =M
Rt2A= ¢ 58 = ,.'\_ E X-—E-‘S_
5 2 1 3 ._} 'L
) IJ 1

- g, |

b) [‘] i] S@Et\f-t:_ix—g ?& [—Qc,_il

e}ji;_ So K= l k LC*"‘L
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9. What are the diagonal entries of 41 if

(A BAQ
e Al L ool
Qu'l"/Lﬁl

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

a) A is invertible.

| b) Ax = 0 has a non-trivial solution) 4__ ﬁ-\l &L/ S‘FS ES»HU‘

¢) The reduced row echelon form of A is I

T

d) A is a product of elementary matrices.

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



midterm-l-version-1-186b3

#1 7 of 12

McMaster University Math 1B03 Fall 2019 Page 7 of 12

11. The system of 5 equations in 4 unknowns Ax = B has solutions
-3

+ 5

- = D

If performing row operations on the angmented matrix [A|B] can produce the following

matrix 3
2 2 3 1|1 -|
0 1 5 0 |a
12 0 7 —6|b
8 3 4 —-4|c
|22 0 11" -11]d

what is b+¢? Siaci

.L':--g G.ké L= -
Sa Mcs -3

2 =

~ e
o

,dC’ b4 9‘
£¥

]

Lo

TP
1

w r\b-""xﬂ
\'qﬂl,

12. In Matlab, suppose that we have defined a n X n matrix M, and we want make a new
matrix where each (i, j)-th entry is the square of the (. j)-th entry of the matrix M. Which
command could accomplish this?

a) square (M)
h}M{l,l]“E,M{l,ﬂ}“Z,.,.,M[n,n}“z
c) M2

i d) M.“z!

e) MxM’
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The following questions are all TRUE-FALSE questions.

13. Which of the following statements are true?

(1) Multiplying a row of an augmented matrix through by 0 is an acceptable elementary

row operation. FA) SE

(2) If a linear system has two equations in three unknowns, then the system is always

inconsistent. FASE

|2) (1) is false and (2) is false)
b) (1) is true and (2) is false,
c) (1) is false and (2) is true.
d) (1) is true and (2) is true.

14. Which of the following statements are true?

(1) If A and B are n x n matrices. then tr(AB) = tr(A) tr(B). FALSE
(2) If A and B are n x n matrices, then tr(A + B) = tr(A) + tr(B). TwE

a) (1) is false and (2) is false. far (D)
b) (1) is true and (2) is false, w
re] (1) is false and (2) is true. A= 1 Z e 4
S o

d) (1) is true and (2) is true.

wme ARz Li :

S - (A%‘r_ a =+ 11_ }l = -\-rq(t_(h‘)*rf.u(ﬂ)
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15. Which of the following statements are true?

(1) If A is any n x n matrix and E is an n x n elementary matrix, then EA is invertible. ME

(2) If E; and E; are two n X n elementary matrices, then E,E; is also an elementary

matrix. FALSE
a) (1) is false and (2) is falsey
b) (1) is true and (2) is false.
¢) (1) is false and (2) is true.
d) (1) is true and (2) is true.

16. Which of the following statements are true?

(1) If A and B are n xn matrix such that A+ B is symmetric, then A and B are symmetric. ﬁ’ﬂ.&ﬁ
(2) If A is an n X m matrix, then AAT is an n x n symmetric matrix. Teuwe

a) (1) is false and (2) is false.

b) (1) is true ond (2) is false.  Cowntur- Cxampls Lor (D)
Ici (1) is false and (2) is true. |

d) (1) is true and (2) is true. T e ,1_ G| l - R
(S Q1 il
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The following two questions are SHORT ANSWER QUESTIONS. Write your answer
for each question directly into the space provided. You will be graded for both your answer
and your explanation.

17. A square nxn matrix A is called idempotent if A2 = A. Show that if A is an idempotent
matrix, then the matrix (I, — A) is also an idempotent matrix.

We need & shes  (T-AYE (LAY, Neo

ﬁr\"ﬁ"\x: (.FII\_- A\)(.’_I,\"A\: '-I..:L_m —.A.'Tﬁ -% A“L | é |
‘Sh"mu. F'_in is Jr\u \‘Ew{\_ﬁ? P«"—'Inz!\ = ﬁ,“j_n_ S"-ﬁ{-'k A 1T cmpak_.;ﬁj

P‘q:;k &f h\p.\'un\l “ Eutlb_f-\-ftu:ﬂm.l] Aic &;-_..ll
(Tn-A = Ta-TA-AT, A= To-A -A+A = TaoA,
as Qesind

&

18. Suppose that A is an n x n matrix such that Ax = 0 has only the trivial solution. Prove
that A2'1%¢ — 0 has only the trivial solution.

Siqu AT{,‘ :E“_-, Lc.\ i."n!l.? ‘]I'L —\LI"\'U{L\ Sq."\g} A ‘o ii,r\\..ld‘hk_.t_. ]
QoA —EL_M P\‘LG\K ™ C-}\Lb \nJ G‘bnl'sk.,l. Slac +LL ?E%ﬁ
oF \.r\UU"“tig’* oo \a "\f‘\k.'-(.-'—-F?LL! o R —“\_y\ ﬂi X =0

hes aly M Ansd s QA
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This page is blank - you can use it for scrap

SCRAP

END OF TEST PAPER
(NEXT PAGE CONTAINS BUBBLE SHEET FOR MULTIPLE CHOICE)
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