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Question 1. (22 points) Answer by true or false:
1. z Tf A is row equivalent to B, then Ax = b and Bx = b have the same solution set.

2. E If a system of linear equations is overdetermined and consistont, then it must have infinitely many
solutions.

3. E If A, B, C are n ¥ n matrices such that AB — AC, then B = (.
4. [ Span{l + z,1 — a} is a subspace of P

. l Any nonsingular matrix can be written as a product of elementary matrices.

an

Z If A is row equivalent to B3 then both A and B are nonsingular,

. l If span{xy,xg,x3} = R?® then span{xi,x2,x3,%} = R3 for any x € R® .
l If A is singular then adj(A) is singular.
i If A is singular and U is the row echelon form of A, then det{I/) = 0.

10. E Suppose that {f1, fa, ..., fn} € C*" Lo, b). TE W[f1,. .., fu] = 0, where W denotes the Wronskien,
then fi, fa, ..., fo are linearly dependent,

o

© w =

11. l Every linear system can be solved using Cramer’s Rule.

12. E If By and By are elementary n x n matrices, then 4 Fs is clementary.

13. L {AB)C = A(BC) for all matrices A, B, aud C when multiplication is allowed.

4. = ! If A and B are n x n matrices and A is singular, then AB is singulazr.

15. 7 If A, B are n X n matrices, |[4| = 2 and {B| = -2, then |[A~!B”| = 1.

16. E If A and B are symmetric n x n matrices then AB is symmetric. |

17. I A linear homogeneous system which has a nonzero solution must have infinitely many solutions.

18, ' If 5 is a set of vectors that are linearly independent in a vector space V' then any nonempty

subset of S is linearly independent

19. ) If 5 is a set of vectors that are linearly independent in a vector space V then any subset

of V' containing S is linearly independent
20. E If §' is a subspace of V' then any set of vectors in S that spans S also spans V.
21. E If A is a singular n X n matrix, then Ax = b has infinitely many solutions for every vector b € R™.
22. ! The sct {1,sin? z, cos® z} is linearly dependent in C[0,7].




Question 2 (36 points ) Circle the most correct answer:
1. One of the following is a subspace of B®**"

(a) All singular n x n matrices
@AH upper triangular n x n matrices
(¢} All nonsingular n x n matrices

(d) All triangular n X n matrices
2. The set of vectors {(1,a)?, (b,1)"'} is a spanning set for R? if

(a) a#Aland b£1

(ab#1

(c) ab=1
(d) a#b
3. One of the following matrices is in reduced row echelon form
[0 1.0 0 0]
(a) 01000
Y1loo1o01
L0 0 0 1 0]
[0 1 1 0 07
@ 0 001090
0 0001
L0 0 0 0 0]
(1 0 0 1 07
©) 01000
00010
100 0 0 0]
1 0 0 0 07
00101
(d) 00010
L0 0 0 0 1]

4. One of the following is a spanning set of R3
(a') {(la _17 l)Ta (_4: 4: __4)T’ (3: O) 5)T}

(b) {(2,070)1‘“, (013!*4)’?}
(c) {(2,0,0)7,(0,2,0)7,(1,1,0)7, (0, —3,0)T}

(—1, ~1,-1)7, (=1,-2, -1)7, (~1,0,0)"}




5. Suppose that y and z are both solutions to Ax — 0 then

(a) Ax = 0 has exactly two solutions
(b) y=1z

@y + 7z 15 a solution to Ax =0

(d) None of the above

6. The set {(1,1,1)7,(1,1,6)7, (1,¢,1)7} is linearly independent in R* if
@e#1
(b) ¢= -1
(c) e=1

(d) ¢ is any real number

01011
10101
7.Let A= |0 1 0 1 1 | thenthe (2,3) entry of A% is
160101
11110
(d) 3
o b ¢ a 4d a-+g
8.JetA=|d e f |andB=|b 4e b-+h |.If|Al =3 then |B|=
g h 1 c 4f c+i
(@12
(b) 6
(c) 3
(d) 24



2 ] . Then the adjoint of A is

0[]

11. One of the following is not a subspace of I3

-1}

(a) {p € Pslp(l)

(b) {pe P3|p(2) = 0}

{c) {p€ P3ip(2) = p(5)}
(0) =2}

pEPslPO

12. One of the following sets is linearly independent in Pj

{2;1: 2 —z,2%)

(b) {1421 =, 1}
(¢) {z,z°, 2z + 327}
(d) {2,2—=,z}

fl

IE

13. One of the following sets is a subspace of C[—1, 1]

() (@) e Cl1,1); £01) = 0}
() {f(@) € Cl-1,1] 5 f(1) = 1)
(©) {flz) € Cl-1,1]; f(1) =1}
(d) {f() € C[-1,1] ; $(1) =0 or f(~1) =0}

14. Suppose A and B are n x n nonsingular matrices. Then
(a) AB is nonsingular
{(b) BTA~! is nonsingular
)

(C ABA 1 is nonsingular

all of the above



15. The vectors 1,z,2%, 2% + = — 1

(a) are linearly independent in Fs

(b) are linearly independent in Py

@Span P

(d) span Py

41‘1 Jrkil:g =4

16. consider the linear system .
kx1 4z =-2

(a) The system has a unique solution if

i k=2
@k;éfz,;z
i, k# -2

iv. none of the above
(b) The system has infinitely many solutions if
k=2
i kA2
Gi) k= -2
iv. none of the above

) The system is inconsistent if
ok s
it. k# -2
. k= —
iv. none of the above




Question 3. (14 points) Recall that the null space of an m x n matrix A is the set
N(A) ={x e R"| Ax = 0}.

1. Prove that N{A} is a subspace of R".

N()d) B V?mé’m@ <y e A?:’% o\)w )’36_3 ’i')u ‘)a”l\/\% fm. =0 ’w/g/(;{)

y /45 “;’Z'c"MLA) Cg/@f od ):::x c‘z\sm\qy/

N7y = ot (M) =207 -8 2> =X e WA

Y ot X, e LAY )
A3 agy- Aedg = 880 > xg el

1 -2 3 2
-1 2 -2 -1

- 2. Find the null space of the matrix A =
. 2 —4 5 3

l&ﬁop 'l/cn,/lo\!:;(,a) & X‘/ XM?

—")0(}-’(_ 4 3 )\Q/XL/
/g{ Xp=1, xq:.ﬁ > Xz= - %
i X\;; Q2T +<
“2‘5-"'5\ |
X- | ¢ Loz € &
S
| s







