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Practice Final Exam

Quiz: Practice Final Exam

(M This is a preview of the published version of the quiz

Started: Nov 30 at 7:55pm

Quiz Instructions

[>  Question 1 1 pts

If {'01 y V2, 'v3} is a linearly independent set of vectors in R4 then

{v1 + v3,v2 + v3,v3} C, WYy ) + Co (V4 )+ G Vy 20

is linearly independent. =) |Vl + C)’\)1 + (C, +C7_1‘C5 )\)s =0
v, VLA
=2 IC\ = (= (CF*CL‘*CB):O
\Q/True = C,:CL;C510
O False
[ > Question 2 Ll

Suppose A, B, and (' are . X T matrices.

If 4 isinvertibleand AB = AC,then B=C.

ATAR=ATAC

[>  Question 3 1 pts
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If 4isa@ x 4 matrix, then the equation 43 = () must have a non-trivial solution.

é QW)% U yoripbles i ,
O True [
o O@b&
[> Question 4 1 pts

If an . X m matrix 4 has two eigenvectors u and v corresponding to the same
eigenvalue ), then 4 must be a scalar multiple of v. _

e
O True /-.—\«Lo |

\9) False

[ > Question 5 1 pts

There are exactly two real values of ¢ for which the distance between the vectors v

and w in R3 written below is equal to 4. 17‘ — N'])—(/O || /_/[ (_22_2> ]|

1 —1 N
v=|—-2¢c|, w=| 2 _
1 -1 ‘Zml
=2 2401y

(C+Y=y = C=*[3-)

[>  Question 6 1 pts
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Suppose A is an @ X m matrix and v is an eigenvector of 4 corresponding to the

eigenvalue \ = —2.
Then 2y is an eigenvector of 4 corresponding to the eigenvalue A\ = —4.
A=AV
O True AGv)=X(20)
\Q/False
[ Question7 1 pts

Suppose W is a subspace of R™ and z is a vector in R™.

If the orthogonal projection of & onto JJ/ is the zero vector, then x is in JJ7 L.

[>  Question 8 1 pts

Suppose A is an invertible 3 x 3 matrix. Then the product of the second row of 4
and the third column of 4—1 must equal 0.

@/ True

O False

[ > Question9 1 pts
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If A4 is an invertible matrix and ), is an eigenvalue of 4, then — is an eigenvalue of

AL Av=\V

e ARIAAID = X ATY
True

)\ib O

O False

[ Question 10

sinc@ A nugytbe

1 pts

Let T . R3 — R2 be the transformation given by 2> 3

T(w,y,z):(w—y—z,w—y—z). B
Which of the following is true about 7'? l,

\(ﬁ" is neither one-to-one nor onto.

O T one-to-one but not onto.
O T is onto but not one-to-one.

O T is one-to-one and onto.

[ > Question 11

Which one of the following is a subspace of R3?

O 1 0 1
The 1-eigenspaceof | 0 3 —1 SP o\
0 0 6
O 1 0 1 1
Nul[ -2 3 -1 2 - |"/3L’
O 0 6 -7
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O 1 0 1
_ _ 4
Col 2 3 -1 C’ |~
0O O 6
-1 1 0

O The set of all (x, Y, z) in R3 satisfying ¢ — Yy— 2z :@

(O None of these are subspaces of R3

Question 12

Consider the following matrix A and its reduced row echelon form:

1 -2 4 1 -2 0
0 0 1 RREF | 0 O

A= — 1
1 -2 3 0 0 O
-2 4 -8 0 0 O XLQ[PM
Find a basis for Nul(A).=~ gx \ /A\X:Oj
Of(/ 1
| -2 1,
 \ 0
O 4

)

0
0
1
0
3
0
0
( ¢
\

o O O =

_ o
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O/ (2

111
\
Of( /1
| -2
\ 0
[> Question 13 1 pts

= (é> ) /F\(\2> BN AENE
Suppose A is an invertible 2 x 2 matrix an{j‘\A—l (;) :%( —12) ’ (—3> A(‘l>

Find the values @ and p so that A ( 21) = (Z)

[> Question 14 1 pts

Let T - R2 — R? be the linear transformation satisfying

f()-()r (-G AL
Which one of;;‘;mrmrafemené is true? A_ ) 2 e\
= SPon (, 13( )

= nto
\(f[‘ is one-to-one and onto. = bl )9 | Jots
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O T is onto but not one-to-one.
O T is one-to-one but not onto.

O T'is neither one-to-one nor onto

[ > Question 15 1 pts

Which of the following transformations are linear? Select all that apply.

OT: R} — R*efmedtyT(z,y,2) = (z,y + 1),

OT.R?2 — R2definedby T'(x,y) = (2¢ — sin(y), 7x).
\./V\>(
O/ : R? 5 R? seinesty T(z, y) = (z1n(2),3)

[ > Question 16 1 pts

Find the numbers a and p so that the following matrix is stochastic.
a 1/3
A= :
1/8 b
a= 7/ g

b= 23,

Enter each answer as a fraction.
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Question 17 1 pts

Fill in the blanks: (5 ; X

x4 x| Kin /Qh'
If Aisa 3 x 7 matrixand Bis a7 x 4 matrix, then the transformatlon

T(x) = ABz has domain R* and codomain R?, @//’&@
where k = 17L and p = 2 _

Question 18 1 pts

Suppose A and B are 2 x 2 matrices satisfying det(A) = —4, det(B) = 2.

Find det(A3B™! @U A\ <O/-QA' ?))

(—lﬂ} )" = -322

Question 19 1 pts

Av=3v Awz W
Suppose that ¥ and W are eigenvectors of A with eigenvalues 3 and —7 respectively.

FindA(2v + Tw) in terms of v and w.

A(2v + Tw) = 242 v =/ > 7 w.

//\2\):}’20 //\7|/0 = - (7LA7>

Question 20 1 pts
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1 5 1 0 O

Let A — ~“)and B =
(_2 1 ) 0 2 O
0o 2 2

Which statement below is true?

wlg’ll hos 2[)"0065 ing

(O A and B are both diagonalizable
Q/ﬁs diagonalizable, but B is not diagonalizable
O B is diagonalizable, but A is not diagonalizable

(O Neither A nor B is diagonalizable

[ > Question 21 1 pts
a b c
Supposedet | d e f | =3.
g h 1 -\/ Q,@/%B )(’))P5 ) Qiﬁ%
(-~ . - .
g h 1 (-2 |
Find det | d e i

g—2a h—2b i—2c

2-()-(2) =6

[ > Question 22 1 pts

Suppose that 7 . R2 2 is a linear transformation satisfying
T:R°"—> R

7(5) = (2)=(0)= (%)
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=)
o T
|
)

O

(

2
3
O (9
3
3

()

(O None of these

()

O

O W
N—

O
or W

)
)

O

(
-
(

w Ot

[ > Question 23 1 pts

Let T'- R2 — R?2 be the linear transformation of orthogonal projection onto the
liney = —z /4.

https://gatech.instructure.com/courses/145280/quizzes/213221/take ?preview=1 10/25



2020/11/30 Quiz: Practice Final Exam

Write the value of ¢ so that T" 8 = 8 ) (8 ) oM [l(/ﬁ,@ y :*)Y/
c ( it

C
= C=-4 / o
[ Question 24 1 pts

7 —8 . . . .
Let B = 4 . Write the eigenvalues of B in increasing order.

The smaller eigenvalue is _J , and the larger eigenvalue is
° e 1)
3 (7-M(-5-2) 432 =0
X -aX-2=0
O3 ()=
[> Question 25 1 pts

Let 7. R3 — R3 be the transformation that reflects vectors across the Yz-plane,
and let A be the standard matrix for 7. é

Which one of the following statements is true? A ( (>> - ( —gl \;75 )\ r “/
NI (‘g Joks!
A3 e

\O/dffm(Nul(A — I)) = 2and dim(Nul(A + I)) = 1
O dim(Nul(4 — I)) = 1and dim(Nul(A4 + I)) = 2
O dim(Nul(A — I)) = 1and dim(Nul(A + I)) = 1
O dim(Nul(4)) = 2and dim(Nul(A4 + I)) = 1
O dim(Nul(4)) = 1and dim(Nul(A + I)) = 2
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O None of these

[> Question 26 1 pts

Select the matrix below whose 7-eigenspace is a line. A -7 Z

1 free

O /7 0 O
1 70
o1 7

O /(7 1 0
0 7 0
0 0 7

O /7 0 1
0 70
0 0 7

O (7 0 1
0 7 1
0 0 7

O (7 0 O
0 70
0 0 7

O (7 0 O
1 7 0
0 0 7

[ ) Question 27 1 pts
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Suppose ¥ is a subspace of R™ and @ is a vector in R" satisfying

7 0 =
ezw=|0]|and 1 =] 3 | ;'7<WL
0 —4 —
/ Xw W
What is the distance from & to 1}/? 7

5

\

] = o 0% 5 ()

[ > Question 28 1 pts

uv .:O

Suppose u and v are orthogonal vectors in R4 satisfying ||u|| = 2 and ||v|| = 3.

—

Calculate the dot product (3u — v) - (2v) - 6 UD- 20V

=0 -2 1v°

RS =2 3°

[>  Question 29 1 pts

. 4
Suppose A isa 3 x 2 matrix, p is a vector, and x = (O is a least-squares

solution to Ay — b.

Which one of the following statements must be true?

A
vt )/<l , SL,O\M Lo /*\ X
© (3) is the orthogonal projection p onto Col(A)
"
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O rank(4) =2
Ja(*
A ( 0 ) is the closest vector to } in Col(A)
O

The closest vector to ) in Col(A) is (3: ) .

[>  Question 30 1 pts

(5

Let W be the line x93 = —3x1 in R2. Find the number a so that the orthogonal

. a : ! A\ _
projection of onto W is the zero vector. - - O
1) w -3 f

=3
2

[ > Question 31 1 pts

2
Suppose a positive stochastic matrix 4 has 1-eigenspace equal to the span of ( ] )
™

50 a .
. Lety = . As n gets large, A™q approaches some vector . Find a

ap AL
a= Lo /_C(:SDO _ 60 /\ﬂ(g/é
=0 gl 42
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[©  Question 32 1 pts
( (1 2 0\ )
1 2 0
Let W = S a, < , , .
PR Lo o | 2|
L \O 0 0/
Find the dimension of W¥/. 2 )7 ‘oets
2
[ > Question 33 1 pts

Select the matrix A that satisfies

1 1 0 0 0 0
Alo]l=|o], Al1]l=12], 4l1]=]-3
1 ~1 2 4 0 0
A=+ A=2 A3
\</1 0 10 0 1 0 -1
01 1 0 2 0 01 1
1 0 0 0 -3 1 2
O /1 0 0 10 0 1 0 o\ "
01 1 0 2 -3]|o0o 1 1
1 20 ~1 4 0 1 20
O /1 0 1 10 0 1 0 1\t
0 1 2 0 2 0 01 2
010 0 0 -3/ \o 0

https://gatech.instructure.com/courses/145280/quizzes/213221/take?preview=1

15/25



2020/11/30 Quiz: Practice Final Exam

O /1 0 1 10 o\ 1'/1 0 1
0 2 0O 2 O
0 0 0O 0 -3 0 0

O /1 10 o\'/1 0 0
0 1 1 0O 2 O 1 1
1 0O 0 -3 1

O None of these

[>  Question 34 1 pts

Find the value of }, so that the following set of vectors is linearly dependent.
VV\

h -3 0
21,1 =21,10 (7(/0 yom) e d/dv(’(nux—
1 —1 1 P) Y\'mrbs

3

[ >  Question 35 1 pts

Suppose T: R™ - R"and U : R" — R™ are Iinear,%rgp\sformavt\ions. o
K™ R R

Uo T [ [+ J (A_
Which one of the following statements must be true? > [ X)
1
UoT|(x

0/49 transformation 7" o {J has domain R™ and codomain R ™. nn )/) Im 12 N
)

4 K - K(
O Ifm > n.thenT" o U is not onto. Tau . TUK)
| 4 T K
N U.rol LT ﬂ W@
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O U is one-to-one if for every Zin R™, thereisa Y in R™ so that U (x) = y-

[ > Question 36 1 pts

Some diagonalizable 6 x 6 matrix 4 has characteristic polynomial
— N

det(A — M) = (4—/\)32‘3,(_3_)‘)' \=0 Wégg);v@ic M«W(Paciﬁ =
A-0]

What is the dimension of the null space of 4?

<

O 1
O3
O 4
05
06

(O Not enough information to know the answer

[ Question 37 1 pts

/—\mxw

Which one of the following matrices satisfies both of the following conditions?
1. Col(A) is a subspace of R4. m <l S ERVNSES
2. Nul(A) is the line £y = 8x1 N R2. ¥] =2

U_(Z \\& —¥X, +xy =0

O ”_ S
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-8 1
\A/! 0 o
0 O
0 O
O 1 8
A 0 0
0 0
0 0
O _
A:( 8 0 0 O)
1 0 0 O
O
A:(8 00 O)
1 0 0 O
O 8 1
A 0 0
0 0
0 0
O 1 -8
. 0 O
0 O
0 O
O none of these
[ > Question 38 1 pts

Let W be subspace of R3 consisting of all (:13, Y, z) satisfying® = y = 2. [
X2 2
What is the dimension of J/-1? N I
i l l y=Z l
2/ 0
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1 pts

')

Let 7" . R2 — R?2 be reflection across the y-axis, let [J . R2 — R?2 be rotation

counterclockwise by 90 degrees, and let |/ - R2 — R?2
be reflection across the line y = —. (

Which one of the following transformations has standard matrix equal to

(—1 0)(0 —1)?
0 1 -1 0
T \
OToU
OUoT
O/ToV
OVoT
OUoV

OVoU

[ > Question 40
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Find the value of a so that (Col A)J- = Span {
Q

Myt gmgﬂ@g@ (| = Q=

oloes not it @ (15_(?}: 0= 0.-0

[> Question 41 1 pts

Suppose A is the matrix that implements reflection across the line y = —4x

in R2. Which of the following statements is true?

\Q/A is invertible and diagonalizable.

O A is invertible but is not diagonalizable.
O A is diagonalizable but not invertible.

O A is neither invertible nor diagonalizable.

[ ) Question 42 1 pts

Let T be the subspace of R3 consisting of all (z, y, z) in R3 satisfying

x — 3y — z = 0, and let B be the matrix for orthogonal projection onto J4/.
DR
Which one of the following statements must be true? If none must be true, select

"none of these" as your answer. /__7
%%

O rank(B) =1 O()m(\/\/\ _ V“Ml?a(6> -

V4
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4 4 b\
B|1 1 ( ) w
1 1
[
O W+ isaplane in R3 Y (lw SYW § L/?)

(O The 1-eigenspace of B is 1-dimensional. 5( D - (k 'M‘
|

(O None of these

[ > Question 43 1 pts

Suppose A is a 4 x 4 matrix whose entries are real numbers, and suppose 1 4 ¢ and
9 _ 4 are eigenvalues of A. T | =1
s : :

ich statement below must be true? If none must be true, select "none of these" as
your answer.

Q/A]as no real eigenvalues.

Odet(A) =0 % not ivevtidy = has =0
O The equation 4 = b is inconsistent for some b inR 4 nul “/\\)9\/(,/’19((_
O A is a positive stochastic matrix. 5(

(O none of these

[ > Question 44 1 pts

Which of the following gives least-squares line y = Cz + D for the data points
(0,1), (2,—2),and (3,2)? O | |
Al 2 1 -2
>0 \2
X 1 Y
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(O We get C and D by solving A‘l /l\ 2

C\_ a7 |
>): AT
0 1 1 2
0 2 3 C 0 2 3
2 1 = —2
1 1 1 D 1 1 1
3 1 2
(O We get C and D by solving
0 1 1
0 2 3 C 0 2 3
2 1 = —2
1 1 1 D 1 1 1
3 1 2

(O We get C and D by solving

0 1 1 0 1

2 1 (O 2 3) —2]1=12 1 (C)
1 1 1 D

3 1 2 3 1

O We directly solve

0 1 1

2 1 (C) = 2
p)=

3 1 2

(O We get C and D by solving

1 1 0

1 2 -2 . c\ (1 2 -2 .
1 1 1 D) \1 1 1
—2 3
(O We get C and D by solving
1
(1 11) o (0)_(1 11) ,
2 D) 2 B
0 3 | 3 0 3 .
[ > Question 45 1 pts

Consider an internet with 4 pages.
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Page 1 links only to page 2. - 33
Page 2 links to pages 1 and 3. \ 7
Page 3 links to pages 2 and 4. \(#

Page 4 links to pages 1, 2, and 3.

What is the importance matrix (also known as Google matrix) for this internet?

Fromn
|2 3 Y
oL (0 1/2 0 1/3

To

_A_;z 1 0 1/2 1/3
30 172 0 1/3
H\0o 0 1/2 o0

O 0o 1 0 o0

1/2 0 1/2 0
0 1/2 0 1/2
1/3 1/3 1/3 0

O 1 1 0 0
. (1/2 1 1/2 0
0 1/2 1 1/2
1/3 1/3 1/3 1
1 1/2 0 1/3
1 1 1/2 1/3
0 1/2 1 1/3
0 0 1/2 1

1/2 1/3 0 1/4
1/2 1/3 1/3 1/4
0 1/3 1/3 1/4
0 0 1/3 1/4
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[> Question 46 1 pts
1 1
Let T be a linear transformation such that 7T’ ( 1 ) = 0 and
—1
1 0 2 4
T =1 =11 .Then, T =|b where @ =
-1 0
-2 C

l
2 — [
(8 |
[ Question 47 1 pts
(1 0 -1 0 0 15\
0 7 5 0 19 0
. _ 0 0 -2 0 0 0
What is the determinant of ?
0 0 01 0 0
0 0 0 0 -1 0
KO 0 0 0 0 —1)
72 (D) () (D) = Y
[ > Question 48 1 pts

Suppose that A is a 6x7 matrix and B is a 7x6 matrix such that AB is the 6x6 identity
matrix. Is BA' equal to éhe 7x7 identity matrix? [ Select] v
n, px
I'x A R 3 IK /\/07 /\/WZJ,PW
’ A
d@»e, nastUbld X 2 Y
Ax =A y
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[ > Question 49 1 pts

Let § be a region in the plane with area 3. Let T" be the linear transformation
T(xz1,x2) = (x1 + 2,1 — T2)- Whatis the area of T'(S)? — l’l} 3

¢ () 4) R -

[ > Question 50 1 pts

You are tasked with uncovering information about a secret matrix, some of whose

entries are hidden: “k \l
121,
ot A: 13, (—If et (5

G
7)o o 0~ ip]

2
(the "?" represent hidden entries). Given that rank(A = 2, how ma’rTy distinct

eigenvalues does A4 have? Z—J ’jl‘: 0 Jon _)\O'g l/( y\')'\)’J-Q
A

:O J\)_'-‘l )\3%
00
o 20 dun i) "\W( prole
O 2 /\l:" , )\SJO'

Qy

Quiz saved at 7:57pm Submit Quiz
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