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Question 1. (22 points) Answer by true or false:

1. l A linear homogeneous system which has a nongero solution must have infinitely many solutions.
2. l

Tf S is a set of vectors that are linearly independent in a vector space V then any nonempty

subset of § is linearly independent

If § is a set of vectors that are linearly independent in a vector space V' then any subset

of V' containing 5 is linearly independent

H

W=

Span{l + z,1 — z} is a subspace of Py

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

o

If A is row equivalent to B then hoth A and B are nonsingular.

i

=~

If span{xy, X3, %3} = ¥ then span{x, x3,x3,x} = I?* for any x € R3 .

. 1 If A is singular then adj(A) is singular.
: l If A is singular and U is the row echelon form of A, then det(U) = 0.

o e

10. Suppose that {f1, f2,... fa} € C* Ya,b]. ¥ Wifi,..., fal = 0, where W denotes the Wronskien,

then fi, fa,..., fa are linearly dependent.

T

11. __ If Ais row equivalent to B, then Ax = b and Bx = b have the same solution set.

12. If a system of linear equations is overdetermined and cousistent, then it must have infinitely many
solutions.

13. E If A, B, C are n x n matrices such that AB = AC, then 8 = C.

14. E Every lincar system can be solved using Cramer’s Rule.

15, E If Ky and £5 are elementary n X n mairices, then By F5 is elementary.

186. l (AB)C = A(BC) for all matrices A4, B, and €' when multiplication is allowed.

17. ' If A and B are n x n matrices and A is singular, then AB is singular.

18. E If A is a singular n x n matrix, then Ax = b has infinitely many solutions for every vector b € R™.

19. ! The set {1,sin? z, cos? z} is linearly dependent in C[0, ).

20. ! If A, B are n x n matrices, |A| = 2 and |B| = =2, then |A1BT} = —1.
21. If A and B are symmetric n X n matrices then AB is symmetric.

22. If 5 is a subspace of V' then any set of vectors in § that spans S also spans V.

o



Question 2 (36 points ) Circle the most correct answer:

1. One of the following is not a subspace of P;

(a) {p€ P3[p(2) = p(5}}
{p € I3 |p(0) = 2}

(c) {p€ P Ip(1) = p(—1)}

(d) {p € Ps|p(2) = 0}

2. One of the following sets is linearly independent in P

(a) {1+2,1—=2,1}
@{23),2 —z,2%}
(¢) {z,2% 22+ 3z%}
(d) {2,2 =z, 2}

3. One of the following sets is a subspace of C[-1,1]

(a) {f(z) e C[-1,1]; f(1) =1}

(b) {f{z) € C[-1,1]; F(1) = —1}

(c) {f(z) e C[-L,1]; f(1)=0or f(-1) =0}
{fm) e Cl-1,1]; £(1) = 0}

4. Suppose A and B arve n x n nonsingular matrices. Then

(a) ABA™! is nonsingnlar

(b) AB is nonsingular

(e} BTA? is nonsingular
all of the above

5 Let A= [ ~11 g} Then the adjoint of 4 is

2 -3

Ol
C 2 -1

ORI
[ 2 1

CH
[ 2 3

ORI




4y +hkzy =4

6. consider the linear system bz, 4wy = —2°

) The system has a unique solution if

@xwé ~2,9

il k=2

i, k£ -2

iv. none of the above

{b) The system has infinitely many solutions if

O

i k=2

Hi. ko 2

iv. none of the above

(c) The system is inconsistent if
ioks£ -2

.L_:z

i, k=
iv. none of the above

7. The vectors 1,2, 2%, 2% + 2 — 1

@ span P

(b} span Py
(c) are linearly independent in Py

(d) are linearly independent in Py

01011
10101
8. Let A= 0 1 0 1 1 | then the (2,3)entryof A%is

1 01 01
11110

(a) 0

1

(c) 2



9. One of the following matrices is in reduced row echelon form
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10. One of the following is a spanning set of R®

(a) {(2,0,00%,(0,2,0)7, (1,1,0)7, {0, ~3,0)T}
(b (-1, -1, -1)7, (-1,-2, - 17T, (-1,0,0)7}
(c) {(4,—1,1)", (—4,4,-4)T,(3,0,5)T}

(d) {(2,0,0)7,(0,3,—4)7}

11. Omne of the following is a subspace of E™*"

{(a

) All nonsingular n x n matrices
(b) All triangular n x n matrices

(c) All singular n X n matrices

AH upper triangular n x n matrices

12. The set of vectors {(1,a)7, (b,1)T} is a spanning set for R2 if

ab#l

(b) a#1andb#1
(c) ub=1
(d) a#b



13. The set {(1,1,1)7,(1,1,¢)7,(1,¢,1)7} is linearly independent in R? if
(a} e=—1
(b) e=1
(@)1

(d) ¢ is any real number

a b ¢ ¢ 4d a+tyg
4. Tet A=) d e flandB=|b 4de b+h |.Tf|A =3 then |B| =
g h i c 4f ec+1i

(a) 3

b))12

{e) 6
(d) 24

15. If Ais a 3 x 3 matrix with det(A) = 2 then det(adj(A4)) is

(D4
{b)

0

bo

()
(d)

16. Suppose that y and % are both solutions to Ax = 0 then

o] ol

(a) y==

by + 7 is a solution to Ax =0

{¢) Ax = 0 has exactly two solutions
{(d) None of the above



