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Exam I Section:
February 12-14, 2020 Instructor:
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Instructions

‘ ,A) Do not write on the barcode area at the top of each page, or near the four circles
' on each page.
B) Fill in your name, the correct boxes for your BYU ID and for the correct answer
on the multiple choice completely.
~ C) The multlple choice questions that are marked with a & may have more than one
_ correct answer. You should mark all correct answers. All other questions have
~ only one correct answer.
D) Multiple choice questions are worth 4 points each. For multiple choice questions
- with more than one correct answer, each option will be graded with equal weight.
E) For questions which require a written answer, show all your work in the space
- provided and justify your answer. Simplify your answers where possible.
F) No books, notes, or calculators are allowed.
G) Please do not talk about the test with other students until after the last day of
the exam. ' ' ' '
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Part I: Multiple Choice Questions: (4 points each) Questions marked with a &
may have more than one correct answer. Mark all correct answers. The other questions
have one correct answer. Choose the best answer for each multiple choice question. Fill
in the box completely for each correct answer, but DO NOT mark in the other bozes.

1é&  For vectors u, v, and w in R™ (n > 2), and c a real scalar, which of the following
are valid, well-defined expressions? Mark all that apply?

D u-v+w.
[]u-(v-w).
[ ffe- -

B cw—w) v
B cu+w).

2 If u and v are orthogonal vectors then what can we say about the projection of
u onto v?

|:| The projection will not be orthogonal to v.

- The projection is the zero vector.

D The projection will be longer than v.

I___I The projection will not be orthogonal to w.
D The projection will be longer than w.

D We can’t conclude anything from the information given.




CORRECTED

1
3 Which of the following are orthogonal to the vector |: -1 }
; , 5

D ,

2 0 e
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4 &  Which if the following matrices is in reduced row echelon form (RREF). Mark
all that apply.

10 2
[Jlo o1
[0 0 0]
1 0 2]
[J]o11
1 0 0]
1 0 2]
B o111
0 0 0]
1 0 2]
[]1lo 21
10 0 0]
[1 0 0]
B o110
0 0 1]
1 0 2]
[]1]o o0 o0
0 1 1
5&  Given that a system of equations has augmented matrix [A|b] that row reduces

1 =21 =11 0
to the row echelon form | 0 0 2 3| —2 |. Which of the following must be true

0 00 1] 1
about the system. Mark all that apply.

B The rank of A is 3.

D The system is inconsistent.

- The columns of A span all of R®

D The system has a unique solution.

. The system has infinitely many solutions.
[ ] The columns of A are linearly independent.
. The system has 1 free variable.
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Which of the following sets of vectors is linearly independent? Mark all that

6 &

7 Express the vector b = E] as a linear combination

[ =alelval2)

|:| C1 = 2,00 = ¥3
D, aa=-lc=2
|:| a=3,c ?'f2
D' c1 =3, 2 =2
b is not a linear combination of these vectors
,.‘61227,02:_1' | |

Flas 9621
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8 & Let u,v € R3, and let A be the 3 x 2 matrix with w and v as its columns.
Which of the following must be true? Mark all that apply.

B i b € span(u, v), then Az = b has a solution.

[] span(u,v) is a plane.

B spon(u,v) is NOT all of R®,

B 11 b € span(u, v), then {u, v, b} is linearly dependent.

. If at least one of u and v is not the zero vector, then span(u, v) contains infinitely
many vectors.

[ ] 1f rank(A) = 2, then u = cv for some constant c.

9 & Let A be an n X n matrix. Which of the following facts are equivalent to A
being invertible? Mark all that apply.

D A has at least, one positive entry.

. There is an n x n matrix C such that AC is the n X n identity matrix.

. The columns of A span R".

B ok A=n

I:] A commutes with B for all n x n matrices B.

. A has a pivot in every row.
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10 & Which of the following matrices are invertible? Mark all that apply.

[—1
2
2

Co oS

i

ot o T

o o=

=
5

Which of the following are elementary matrices? Mark all that apply.

N =)

OO»——\'

o O

— o

o) (o) Y
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12 & Let A, B, and C be invertible n x n matrices. Which of the following must be
true? Mark all that apply.

. AT BT is invertible.

W =

B 4BC)t=CctB A

L] ((aB)y™)" = (BHT(A™)T

B If 4B = AC then B=C.

[ ] (ABC)T = ATBTCT

B 4B)'=5B"14"1
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Part II: Short Answer Questions: Neatly write complete solutions for these prob-
lems direc : ‘ Work « ratch 1 be graa
13

a) True of False: A homogeneous system of equations must be consistent. Y oue

17 [21 1 =1
b) True or False: The vectors |1|,[2],|2| spanallof R?, ¥ & 5C
21 1|3

1

¢) How many solutions are there to a system of linear equations with augmented
1 0} 2

matri}i that row reducesto | 0 2| —4 |? Nene
' 0 0| 3
d) Write the following system of equation
3t — Yy + 2z = 7T
z + 2y — z = 13
2 + y 4+ z = 1
y + z = =3

as a matrix-vector equation Az = b (not as an augmented matrix):

-\ 2 7

i . ‘\3

L 2
)

e e
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14

Fill in the blank with the appropriate answer. 2 points per answer unless stated other-
wise.

a) Let
11 0
Az{é i’ _]i], B=10 2 -2}, and C’z[_? ;}
11 -1

Compute the following matrix products (if the product is not defined write not
defined in the space provided).

z 5 -7 o 4 E R
AB e 5 AC psia A s CA —
L% Ve hined ER
1 2
b) Given that # = u + 3v whereuw = | 0 | and v = | —1 |, find the value of
-3 —2

€T - U.

£
¢) Find the equation for the line passing through the point P = (0,1) and with

normal vector {;} _;l (Lx R (& ‘>< &c‘LL\/ (>- o |
Ty =i ) )

d) Find the projection of v onto u where u = 2 andv=| =2
! 1} [
s G (
U Y, z } z
Y
- | " e
()

\é

o
w
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Part III: Free Response Questions: Neatly write complete solutions for these prob-
lems directly on the exam paper. Work on scratch paper will not be graded.

Geometrically show what is meant by subtracting the two vectors x and y from each
other, by plotting x — y on the top axes and y — x on the bottom axes.
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Solve the system of equations. If it is inconsistent, state so. If there are infinitely many
solutions, express them in parametric-vector form.

foy;zzl
20 +y+ 3z =12
(7' - \ \ '2 { ; { "Z.
2 1 3 | ° 5 s lte |1y, S
@ 7 | - _
3 | - —} 67/3’%2\ l YL’Z i"'Z (L—l o o
T | '\'1@4 by
\ o \ 5 L-A]C\vnxek\, Mw 56(\)
o \ \ = X &:{
c o o0\0 Z S et
- & X - (-1
R X jt B S R P
v E 2 1 Y o= - 5 \/ N
2 = 2= ©
/m-”'*f ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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~ Find the inverse of the matrix
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Consider the matrices

1 1 1 -1 -1 1
Al:[l—l}’ AZZ{_l 1}7 and A3:|: 11}

Is the set {Aj, As, A3} linearly independent? Justify your answer.

"\—V‘\\l\q\ SQ{\)XY\‘-QW)) ’h»US €A| A'l A;% Ls { & k
, / A bYwnLla y Y

f&’\&(-é’(c/“!d/ﬂ,& %{_ |




