Practice Problems

Question 1.
How many solutions does 2% = 4 4 2i have

a) 6 b) 0

Question 2.

c) 1

Which of the following is a cubed root of the complex number —1 — 3.

a) 2% ei arctan(1)

b) ﬁei(arctan(l)—n)

Question 3.

1 -1 1 —4
IfA:[_1 1]andB:{2 5
2 =5
a) AB [1 6]
0 -3
c) AB [3 4]
Question 4.
1
IfA:[Q 0 3]and{)’: 2 |, what is A7
01 4
0
L 12 L | —4
a)Av—{2} b)Av—[lo]

Question 5.
If A € R™ " then what is the dimension of AT A

a) mxm b) Does not exist

Question 6.
Which of the following matrices is in echelon form?

1 11 2
a) |01 3 3
000 -2 |
[ 1 0 0 ]
c) 1 0 -1
001 3 |

C) \/iei(arctan(l)—w)/?)

], what is the product AB?

-1

wan-]

C)Aaz{ﬂ

c) mxXn
110

by |0 0 1
0 00

—10
-7
0

d) All of the above

d) 28 ilarctan(l)—m+2m)/3

d) mxn

-9

0



Question 7.

Consider a linear system AxX = b with 4 unknown variables ¥ = [1, J:Q,xg,x4]T. The augmented
0 2111
matrix M = [A|g] has the reduced matrix | 0 0 0 2 1 |, what are the pivot variables (basic
000 0O
variables)?
a) T1,Ts b) za, x4 c) 2,1 d) 2,2

Question 8.
]T

Consider a linear system Ax¥ = b with 4 unknown variables 7 = [€1,x2,x3,24]" . The augmented

02111

-

matrix M = [A|b] has the reduced matrix | 0 0 0 2 1 |, what are the free variables?
00 00O
a) I1,T3 b) T2, T4 C) 0,1 d) 1, 1
Question 9.
Which of the following matrices is in row canonical form?

1 11 2 (1 1 0 —-10 —9
a) |0 1 3 3 by |0 0 1 -7 =7
|0 0 0 —2 | |00 0 O 0
1 2 0 0 ] 1 2 0 1
010 -1 Ao 11 2
|0 0 1 3 | 100 00
Question 10.
1 00
What is the inverseof A= 0 2 0 |7
0 0 4
1 0 0 1 0 0
a) A7l=10 1/2 0 byAl=10 10
|0 0 .25 | 0 0 1
(1 1/2 1/4 (11 —4
c) Al=10 —-1/2 0 d)At=]10 -1/2 0
| 0 0 1 | 0 0 1
Question 11.
. ) -3 2
What is the inverse ofA:[ 41 }?
-1/3 0 1 =2
-1 _ -1 _ 1
a) A —[ 0 1] b) A —11[_4 _3]
1 -2 3 4
-1 _1 -1 _1
0 A _5[_4 _3] q) A _5[2_1}



Question 12.

1 0 21
What is the row canonical formof A= | 0 1 0 1 |?
0 011
[ 1 0 -1
a) Already in row canonical form b)|0 1 0 1
1001 1
1 0 01 [ 1 01
c) 01 01 d |0 101
0 011 100 10
Question 13.
Given A7t = [ _21 2 } solve AZ = b for b = [1,2]7.
R —1 I -2 . . . .
a) & = [ 10 ] b) & = [ g } ¢) no solution d) infinite solutions

Question 14.

00 2 =3
How many solutions does AZ = b have? The augmented matrix is [A[b] = | 0 1 5 10
000 3
a) no solution b) infinite solution
¢) insufficient information d) one solution

Question 15.

1 0 2 -3
Given [A]b)= | 0 0 5 10 | how many solutions does AZ = b have?
0 00 O
a) no solution b) infinite solution
¢) insufficient information d) one solution
Question 16.
1 0 2 -3
Given [A[b)=| 0 1 5 10 | how many solutions does AZ = b have?
0 01 O
a) no solution b) infinite solution
¢) insufficient information d) one solution



Question 17.
Which of the following sets of vectors are independent?

Question 18.

Vector ¢ = [—5,2]7 is a linear combination of which set of vectors?
-5 -2 1 -8 0
oL aiEIREai)
-1
c) { [ ] } } d) None of the above

Question 19.

Vector 7 = [—1,1]7 is a unique linear combination of which set of vectors?
1 0 0 1
Lol ] Al ]y
-1 2
c) {[ 1 },[_2]} d) None of the above
Question 20.
Vector ¢ = [—3,1]7 is in the span of what set?

AL {5
{110 0 e e o

Question 21.
Which matrix below has colsp(A) € R3?

10 2

102 -3 015 10 (1)(1)?)

a) |0 1 5 10 b) |0 0 0 0 O T

000 O 000 O 010
000 0



Question 22.
Which matrix below has colsp(A) = R3?

- 10 00
1 2
) 1 5 b) 0100
00 0 0010
- 0000
[ 1 5 =3
c) |01 0 10 d) None of the above
| 0 1 0
Question 23.
1 0 2 2 —4 —-10
What is the rank of matrix A= 0 1 5 0 3 -1 |?
0044 -3 1
a) 1 b) 2
c) 3 d) 6
Question 24.
1 0 -2
Which of the following sets is a basis for rowsp(A), where A = 3 4 0 |, which is row
-5 0 1
100
equivalent to [ 0 1 0 |7
0 01
[ 1 17 17 1017 117 T ro1”
a) 1 .1 0 b) 0 it .1 0
| -8 | | 2 | |1 0 1
117 r017 1 —217
c) 3 , | 4 ,1 0 d) All of the above
| —5 | | 0 | !

Question 25.

Which of the following sets is a basis for colsp(A), where A = [ (1] (1) g ?) }?
T 0 T
2 1 X
HE T b) |1
0
1 0 0
C){[O]’[l]’[o]} d) None of the above

NN O =



Question 26.

1 0 2 2
0 0 0 3
. _ 0
What is dim(rowsp(A)), where A 025 0l
0 0 05
a) 1 b) 2
c) 3 d) 4
Question 27.
1 0 2 2
0 0 0 3
. _ o
What is dim(colsp(A)), where A 025 0l
0 0 0 5
a) 1 b) 2
c) 3 d) 4
Question 28.
100 0 3
What is the dim(Ker(A))ifA=|8 1 0 1 3 |7
30 2 0 -1
a) 0 b) 1 c) 2 d) 3 e) 4

Question 29.

1 2 0
Which of the following vectors is in the null spaceof A= | 0 1 0 |?
01 1
1 0 —2 —2
a) | 2 b) | 0 c) 0 d) 1
0 0 -1 -1
Question 30.
Which of the following matrices has det(A) = —67
[ 3 0 0 0
0 1 0 O [ 2 4
VA= 1o bpA=1, 1]
| -2 0 0 2
_ 1 0 0
) A=} _16 d) A= 1 —6
01 1




Question 31.
Which of the following matrices has det(A) = 07

1 000
01 00 11
ADA=10901 0 b) 4 [11]
(111 0
[0 2 0
c) A=| -10 8 5 d) All of the above
-2 6 1

Question 32.

1 21
Compute the determinant of A= | 1 4 5 |7
2 47
a) 10 b) 28
c) 0 d) 1

e) None of the above
Question 33.
Let A and B be 4 x 4 matrices with det(A) = —3 and det(B) = —2, compute det(BAT).
a) 6 b) -6
c) 3/2 d) -2/3
e) Need more information

Question 34.
Which of the following matrices has eigenvalues A\ = 1, Ao = 6, A3 = —27

-2 —1 4 a
a) A= 0 1 10 b) A= _128

0 0 6 L

[0 6 0 [0 0 1
c)A=| 0 8 0 d)A=|2 6 5

-2 6 1 |13 -8



Question 35.
Which of the following matrices has at least one eigenvalue A = 07

—2 -1 4 .
a) A= 0 0 10 b) A= _022
0 1 6 L

[ 0 8 [0 0 1
A= 1 10 d)A=|2 6 5
-2 6 1 |13 -8

Question 36.
A matrix A € R3*3 has eigenvalues A\; = 2, Ay = —1,A\3 = 3. Which of the following statements
must be true?

a) Matrix A has 3 linearly independent eigenvectors
b) Matrix A is full rank
¢) The reduced row canonical form of A has three pivot points

d) All of the above

Question 37.

4 0 1 0
Which of the following vectors (if any) are eigenvectors of | —2 1 0 |? Letu= | 1 |, v =
-2 01
1
1
1
a) both b) u c) v
d) neither e) Not enough information
Question 38.
How many distinct eigenvalues can a 3 x 3 matrix have?
a) 1 b) 2 c) 3
d) 4 e) oo
Question 39.
2
Which of the following vectors are an orthogonal to v = 1 |7
-2



- _q
a) 0 b) 2
2 0
[0
c) 1 d) All of the above
| 1/2

Question 40.
Which of the following sets of vectors are an orthogonal basis for R3?

1 2 3 1 1 1
ADdl2 ] 1], ] -2 wdlol,l1],]o0
1] | 4 1 0 0 1
17 [ 0 0
c) O|,{1],/0],]0 d) All of the above
o] |o 1 0

Question 41.
Which of the following matrices are invertible?

2 -1 4

A A=|0 1 10 MA:[é?]
| 0 0 6
[ 6 0

¢c)A=|1 0 0 d) All of the above
| 0 01

Question 42.
A matrix A € R3*3 is invertible. Which of the following statements must be true?

a) Ax = b has a unique solution b) Matrix A has det # 0

¢) The reduced row canonical form of A has d) All of the above
three pivot points

Question 43.

0 3
Ifu= 1 ,2o=1 0| thenu-v=
-2 1
a) 2 b) -2
c) 0 d) 1



Question 44.

2
Ifu=1| 3 |,v= 1 | then what is dist(u,v)
—1
a) V40 b) v/—32
c) V8 d) v—1
Question 45.
2
Ifu=| 1 | then ||ul|=
-2
a) 4 b) V5
c) 3 d) 1

Question 46.

100
If there exists a matrix P such that D= P~'AP = | 0 2 0 |, what is the dim(Ker(A))?
0 0 3
a) 0 b) 3
¢) Not enough information
Question 47.
10 0
If there exists a matrix P such that A= PDP ! where D= | 0 2 0 | what are the eigenvalues
0 0 -1
of A??
a) )\1:1,)\2:4,)\3:—1 b) )\1:1,)\2:4,)\3:1
c) . Adi=1LX=v2X3=1i d) Not enough information
Question 48.
What are the eigenvalues of A = [ (2) 1 ] ?
a) )\1:2,)\2:1 b))q:l,)\2:4
c) . A =1=12 d) Not enough information

10



Question 49.

. . " : . . 2 1
What is a possible transition matrix P that diagonalizes A = [ 0 1 ] ?

1 -1 b =5
va=lo ] A=y P
10 : : .
c) A= [ 01 ] d) A is not diagonalizable

Question 50.

2 1 -4 -1
. . 0 10 7 2 .
If A =3.089 is an eigenvalue of A = 5 .1 0 -1 what is the det(3.0891 — A)?
3 3 -4 2
a) 0 b) 2
c) 6 d) 7

11



