UNIVERSITY OF

CALGARY

UNIVERSITY OF CALGARY
FACULTY OF SCIENCE
DEPARTMENT OF MATHEMATICS & STATISTICS

MIDTERM

LINEAR METHODS I - MATH 211
ALL SECTIONS — WINTER. 2017

Exam version: 0

Date: March 9, 2017

Time: 2 hours

SECTION LAB INSTRUCTOR | STUDENT L.D. FIRST
NUMBER | NUMBER NAME NUMBER NAME

LAST
NAME

EXAMINATION RULES

1. This is a closed book examination.

2. No aids are allowed for this examination.

3.

4. Scantron sheets must be filled in during the exam time period. No additional

Answer Part A on the scantron sheet and Part B on the examination paper.

time will be granted to fill in the scantron form.

5. The use of personal electronic or communication devices is prohibited.

10.

11.

12,

13.

A University of Calgary Student ID card is required to write the Final Exami-
nation and could be requested for midterm examinations. If adequate 1D isn’t
presented, the student must complete an Identification Form.

Students late in arriving will not be permitted after one-half hour of the exami-
nation time has passed.

No student will be permitted to leave the examination room during the first 30
minutes, nor during the last 15 minutes of the examination. Students must stop
writing and hand in their exam immediately when time expires.

All inquiries and requests must be addressed to the exam supervisor.

Students are strictly cautioned against:

(a) communicating to other students;
(b) leaving answer papers exposed to view;
(c) attempting to read other students’ examination papers.

During the final examination, if a student becomes ill or receives word ol domestic
affliction, the student must report to the Invigilator, hand in the unfinished paper
and request that it be cancelled. If ill, the student must report immediately
to a physician/counselor for a medical note to support a deferred examination
application.

Once the examination has been handed in for marking, a student cannot request
that the examination be cancelled. Retroactive withdrawals from the course will
be denied.

Failure to comply with these regulations will result in rejection of the examination
paper.
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Marks | Marks

B1 5
B2 5
Total 10




MATH 211 ALL SECTIONS - MIDTERM Winter 2017

Part A: Mark your answers on the scantron sheet provided. Exam version: 0

Each question is worth 2 points.

1. Which of the following options constitute the general solution of the following system of linear

equations: / / 1 3
] [ 4}

-~

Y z = 0
Y z

r + y —
T + + = 4
(a) z=s59y=s2=4
(b)$=—s y=—52=2

Yz=4—-s5y=82=2 A~ A-S

Ow—il—s y=8 2=2 y -

(e) None of the above.

1 7l J
G"-—-
O_...
A
)
L)

2. If a homogeneous system of m linear equations in n variables AX = 0 has infinitely many solutions,
then what can we generally say about the m x n coefficient matrix A?

(a) It always has a row of zeros.
(b) It cannot be a square matrix.
(c) Its reduced row echelon form must have a row of zeros.
(_/lts reduced row echelon form certainly is not the identity matrix. &2

(e) None of the above statements are always true.

2 011
1 =130 . ; o

3. Let A= 7 01 4] Which of the following statements is incorrect?
4 030

(a) The reduced row-echelon form of A is the identity matrix /4.

(b) rank A= 4. (}J'A‘ o.\owvﬁ- (_(_,\\J\A/\ 3y

= -9,
(c) det A o 4Q
(d) A is invertible. -_ 0 =\ 3 \ l-I-
(e)h\ Il the statements above are correct. 4y 30

[\ Al os @Q& S e ~) - 8:1‘\ 'td =
i&s?ﬂ.\\\é\\gj\iw‘ﬁ\ @A 4: \K-Li(‘—\ .‘\) R B} 1
cConeX - = =i \n-%) = A
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Exam version: 0

4 Consider an n X n matrix A satisfying the equation:
AP = (I - A)I+A)
Which of the following is a correct expression for its inverse A™1?

; T
(a) A2 A; = 1 & ﬁ&/;f’i —

e

@A2+A. q T —
(c) A — A, AT RA T
(d) A+ 1. %(M =X

(e) None of the above.

y
!’L&"‘

5. Consider the matrix A = {

(NI il o]
RO

2
9 | . Which statement is correct? _ 0,_\\\ ]
: } 8 = (o0 -3l
= 4 =0
(a) There exists a matrix C' such that AC = Ig
(b) Ais invertible.

(c) The system of linear equations AX = B has a unique solution for any B.

The system of linear equations AX = B has no solution for some B.
(e) None of the above.

6. Let A, B, and C be 3 x 3 matrices with det (A1) = —1, det (B) = —2, and det (C) = 3. Then

et (4% B)C?)
is equal to: l// \5 Bﬂh__j\é

K4
= A x(=1) X (=) =) K —\_;)‘XL
(a) 8. 2. 2 9 ‘
(b) —3 '
@} =
@4 K

(e) None of the above.
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Exam version: 0

1 ¢ 0
7. Consider the matrix A= | 2 0 ¢ |. If Aisnot invertible, then:
c 1 4
e
_ g TN < —C £ O
EZ;Z;S.OVSOrl A= \ (o‘—hx L(% Lw
. -
(c) cis0or =3 or —1. = - < —L(gﬁw
@cis()orBor—3. 25 c_(——\ -—-(8’&\\ ' i
(e) cis 1 or —1. - = € (szﬁ(ﬁ'_ﬂ)
= (2D
: &“9*§ =)
AN \nuiﬂ\i\‘ﬂ“ = B .
= 203,
8. Find A if

(e) None of the above.

9. Which of the following statements is always true?

(a) The sum of two invertible n X matrices is invertible. (A@ ° A

(b) The difference of two invertible n x n matrices is invertible.

(c) A scalar multiple of an invertible n x n matrix is invertible.

The product of two invertible n. X 1 matrices is invertible.

(e) None of the above.
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Exam version: 0

10. Let A = [ :1), (1] g } and let R be the reduced row-echelon form of the matrix A.

Find a matrix U such that R = UA. —he L; _,\3 2\X €, \,% \_\
& U:[l(/)?) }1/?3] el \_l o) T:?*\_o ~1\;\
[ jﬁ?] Y \2 O\ l:\ € 37 \_ ﬂ
@v=| s Tl Reun - 1
[ ] Y = €T, F \. }\. A‘(A\.
(e) None of the above. - 2 \ c}: \0 \X
o .-\\j\_x AR

11. Which of the following point does not lie on the line through A(2, 3, —1) and B(5,1,-1)?

(a) P(8,~1,—1). . L= Q 435
(b) P(2,3,-1). W = 2 =25
@ P(3,-2,-1). = -\

(d) P(~1,5,—1).

=22 &=l > b7 -2

(e) None of the above.

12. Let A be a 3 x 3 matrix. The reduced row echelon form of A is the |dent|t¥ matrix, and is obtained
by performing the following three elementary row operations in order:

(i) First multiply row 1 by 1/3.

(ii) Then add —2 times row 1 to row 2. T > B (= ZT:\ )ﬁ(
(i) Then finally interchange rows 2 and 3.
Then what is det (A)? Saop= ANECa A, Aat, A
a) det (A) =3.
ECbhlet EA%:-& y =W ‘\(‘\5235&'
(c) det (A)=1/3.
(d) det (A) = —1/3. oo dsx A= T o

(e) None of the above.
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Exam version: 0

13. Find the point B such that M(2,1, —2) is midway between points A(4,—1,—2) and B.

ACY ) -
2) B(3,0,-2). o-28-2)
B(O, 3,—2). - = =) -

OB = Oft A

(c) B(0,3,0). 3 R (o
(44, 25)
=1 A AW = 19
(d) B(0,0,-2). N -4 ‘
(e) None of the above. e K’j\ N WP N P Y
—2 a) - O
O
= *3
14. Consider the following two lines Ly and Lz in R3:
r = —3 — 2 g = 1 + &
Lyis g = T+ 4 Ly:d y = -1 — 2s
z = 1 + t z = 2 + s

Which of the following statements is true? ~_ 22t = \ A Q
(a) L1 and Ly are the same line. 3/ pa & cQt= ~\—2xS

(b) L, and L, are parallel but do not intersect.

L, and Ly are not parallel and do intersect.

(c) Ly and Ly are not parallel and do not intersect. %v g 2L = -4
(e) None of the above.

S = "~y
Un\ﬁuk ?é\:{t\ebx\\}:\efﬁﬁﬁ\uﬂ\ S %3 Wmu& \pufh_ Cbhw;r\& \g;@.\(‘c}\\q,\;

[}

15. Find the two points P and @ on the line through A(1,1,0) and B(3,0,2) at distance 3 from A.
e
(a) P(~1,0,2) and Q(3,0,-2). L

(9e) CEDP(-1,2,-2) and QB,0,-2)
Path

Q

AQNS Il

(@) P(=1,2,2) and Q(—1,0,2). aé'
20SE> (d) P(-1,2,2) and Q(-1,2, —2). “ lsl.\l’ k_\ - \\L\-\-\{-q £2
‘—U‘\( ”\x Owone of the above. 2

— —>
“w OQ-= 0@&&@—0‘5 Ve Q‘%
o2

Sp= Ob— B = ELL"

L__)
r_/!
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Part B: Provide your full solution on these pages. Exam version: 0

MIATH 211 ALL SECTIONS - MIDTERM Winter 2017

Question 1 (5 points) With full explanation, determine the quadratic y = az?® + bz + ¢ whose graph
contains the points (0,1), (1,2) and (2, 4).

Write a clear and complete solution, and provide your final answer in the box

- e
3 o
= -ei.u@;—@;u <

N e~ alax C=
o —t e O — 2
(4
| '

L\C-l - l \-) < =

ANSWER:

J" ' ,1\ o ' Page 7
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Exam version: 0

Question 2 (5 points) Consider the following augmented matrix of a system of linear equations, where
a can be any real number:

1 0 3 1
1 a*2—1 5 2
1 0 a+2fa+1l

Find all values of a such that the system of linear equations has either no solution, a unique solution, or
infinitely many solutions.

Write a clear and complete solution, and provide your final answer in the box below.

— R\-’\—QL
= Bk B3

a \ (&) 2 i
< QD
‘ __‘$ o - 5 \ W o [
€ :T’% a = o o o\
—‘\ o S \
T e 2|\ Y
— — @) \ 2
_ Ly = 1
@'ﬁ%’ o ?D 2 oy o o &)1 O

R

Gp § o AE, eSS

| ( Q= &-\ T

No solution:

ANSWER: 4 Unique solution:

| Infinitely many solutions:
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MATH 211 ALL SECTIONS - MIDTERM

Part B: Provide your full solution on these pages.

Question 1 (5 points)

With full explanation, determine the quadratic

contains the points (0, —2), (1,0) and (2,4).

Winter 2017

Exam version: ‘d’ f

y = az® + bx + ¢ whose graph

Write a clear and complete solution, and provide your final answer in the box below.

/

[ie. dtein S Qisvme &@&; Tl T uend® e N
" e« Dbk C=—2d
O — La & =20
Do = AN . = e
-, o
| { L O
G 3 v
o S \ -
Ry, R P R
N ] > Z
n T o
o 2 © v —a3 -
»—Lk‘zu.; | < (Zm 2
W L o p
o — L (i == A
D C> 1 —
— = o=
2/@«,0 2 \ C Fa ¢ .
(= L ) \
e > . —
..__04(_02_ x G ) e N
»-—\\ Q L’_;’ .
) a o L2 A
O o 1 G e -2
- I
' ~_ K X e
ANSWER: k)\
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MATH 211 ALL SECTIONS - MIDTERM

Exam version: 9 |

Question 2 (5 points) Consider the following augmented matrix of a system of linear equations, where
a can be any real number:
1 0 21 1
1 a®2-% 4| 2
1 0 ala+1
Find all values of a such that the system of linear equations has either no solution, a unique solution, or

infinitely many solutions.
and provide your final answer in the box below.

Write a clear and complete solution,

) **Q\L@\T (&‘-&5 LY

\ () -
Q.g~ \ o 2
B |

= - 2.
a) aL‘L\‘ 2. ‘
o O G o~
) ) 2\ N SRS Lo
OTN &= > == PR A
S O o A
- W \ = - \
B =k o = N - s k1 - s 2|\
o © L R & & &S
. AP (2= ©°
/SW,LTV\\«F(’X> \1’\-?’—} \{) B
5, = o
‘/-7
¥ i) '. —‘Y ‘\-‘\/l(\. %’\
@\) Ty - e 2 i}
. B = el
No solution:
ANSWER: U - & # 12
nique solution:
[ Infinitely many solutions: = =~
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Part B: Provide your full solution on these pages. Exam version: & 23

Question 1 (5 points)  With full explanation, determine th2 quadratic y = az* 4 bx + ¢ whose graph
contains the points (0, —2), (1, —2) and (2, 0).

Write a clear and complete solution, and provide your final answer in the box below.

. = . o ._
CML Q\V_)’Qgg_u,“r\ 1 \'\\;\CL(y\ &?\j.‘_‘;_?g\ \\b-'\S \\\/\ \‘QL,\“&_B—QJ\ (_n_\k‘ . ‘

Da € D oc =~

O~ L=< < =

Na « ab—w & = O
A—"Gv\u’v&:& \’\"‘:‘Q“:‘—'d

\JK 2 \ O

L 2 o >
& ) . =T33

2l L 1 \ & =
Z o l = i
S5 o . M
Peo xR \ @ == \
[ & o —
\ = G- )
6 \ =)
o) & . —_— — = e 3N
L.
L\: . = O o~ s
ANSWER:
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Exam version: & L

Question 2 (5 points) Consider the following augmented matrix of a system of linear equations, where
a can be any real number:

1 0 2 -1
1 g*—4d 4 0
1 0 at+4dla—1

Find all values of @ such that the system of linear equations has either no solution, a unique solution, or
infinitely many solutions.

Write a clear and complete solution, and provide your final answer in the box below.

_._—MKR‘-«_':»\“\’Q_L,Q)—\ *“‘@uv&\‘ﬁ'#‘})“}‘l\

==

\ O & k.
Lo 2 (
o o
O O oD G—
L€ : B A
on SNy S I & LA
&g &= > D = \
o O O T
i , & x|
& X &z X = { S & . \
s o Z ) = 5N D
o O <« | 5 o oL o
'.fw\_),m;g«)\ . A SNPMNN I st
0 B L‘j;,%

- = Py
@ﬁ{ G * ﬁl\ Uv\‘\S‘JQ. iﬂt&

.
No solution: @ = —=
- A+
ANSWER: i Unique solution: @ :{‘_ wrad 3
| Infinitely many solutions: QR = ol
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