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Question 1 (64%). True or False

(.Y ) ¥ foforee fo € C*a,b] and Wi, fa,-- , ful(x) = O for all & € [a,8], then
. fa, -, fn are linearly independent. S T

(..4=..) The transition matrix of two basis could be singular.

(Ii))/() If U is the row echelon form or the reduced row echelon form of A, then the rank of A
P is equal to the number of lead 1’s in U.
—~(4) k7. ..) Let U be the row echelon form of A, then the nullity of A equals the number of nonzero
col of U.
() A F..) If Ais a singular métrix, then the null space of A is {0}.

6) (...\..) If Ais a3 x 3 matrix and Az = 0 has a non{t;ivial solution, then the nullity of A is
or2 inq o« (a -

(M <] ) If Ais an n X n matrix and the row space of A is R'*", then the column space of A is

(8) Let V' be a vector space, {v1,vs,...v,} a spanning set for V, and v € V. Mark each of the

fo‘l.lo}ing/by true or false
%e vectors'@l, Bays ool g)form a spanning set for V.

The vectors @1, Vg, - - - Un—1 form a spanning set for V.

L

9) (.-T..) A basis for a nonzero vector space can’t contain the zero vector.
i} (&) Let U = T.y= 1}. T i b f R2 o
(10) £ & . ) Let U= {(z,y)T :y =z + 1} hen U is a subspace o /X-f/J
(11) (,Z..) If Ais an n x n-matrix, and det(A) # 0, then rank(A) = n.
Non S in Guloy
(12) Let V be a yector space, vq,s,...0, € V be linearly independent, and v € V. Mark each of

.‘.?/l‘he vectors vy, Vg, . .. Up, v are linearly independent.
(—A4..) The vectors vy, vy,...v,_; are linearly dependent.

il W=1 [ F=—=

) Let S = {v1, v, -+ ,v,} be aset of vectors in R™. If r > n, then S is linearly dependent.
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3 % 3-matrix with nullity (A) =0, then A is singular.

an (.E) I As

18) (V. Uy isa vector s
vectors 1§ linealrly dependent. l

pace of dimension 7, then any subset of V which has more than n

(19) Let A be ap4 X 3 matrix, and rank(A) = 3. Mark each of the following by true or false
WK = o

. . The rows of A are linearly independent

7) The rows of A form a basis for R

) The system Az = b is consistent for ever
pendent.

R

) The columns of A are linearly inde

he columns of A form a spanning set for R*.

..... ) nullity of A is 1.

3 % 5 matrix, and rank(A) =3 Mark each of the following by true or false

N 2
) The columns of A form a Spanmng set for R3.

T
/ .) The rows of A are linearly independent.
...... ) The system Az = 0 has only the zero solution.

~,) The columns of A are linearly dependent.

e rows of A are linearly dependent.

4 nullity(A4) =0

rr'
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Question 2 (32 points). Circle the most correct answer

1 1 1
(1) dim( span( (—2) : (-1) , (1) ) is
2 2 2

(2) let A be a 4 x 7-matrix, if the row echelon form of A has 2 nonzero rows, then dim(column

space of A) is E‘ 1 ¢ (A=
= {Qﬂz
(b) 5 :

(c) 6
(d) 25

3 1 1 2
(3) The coordinate vector of (2) with respect to the ordered basis | (1) " 2) ) <3) ] is
) 1 2 4

(%) =~ <‘s>f»« (

(4) Let V be a vector space with Mand S a subspace of V. If vy, v0,v3,v4 € S with

v span(vy, vz, v3,24) = S, then vy, v, 3, vy
(a) are line %ependent diw o f i é Y
09 \/ (b) form a/basis for S

((c) is 1{0]; spanning set fm
(d) are linearlyndependent.

(5) The coordinate vector of 2 + 6z with respect to the basis [2z,4] is
3




(6) The dimension of the subspace S = {(a — b+ 20/((1 +2b— 4cj —b+2c)T,a,b,c € R} is

| j =T &
% (a); ("’ 'ZI —7.”}% a= (é’ 6}{\ @{g(oJ

6

o 6

(c) 3 ( ( =1 rA R
m b \ —_ [ EXeun =
(@ o0 s L =2lg) #hmes
(7) If Ais an n x n-matrix and for each b € R™ the system Az = b has a unique solution, then
> wa Y ¢ o s

AP B k

(b) nullity(A) =0

(8) If A is an m x n-matrix, b € column space of A and the columns of A are linearly independent,
then the system Az = b has
=
o
b) infinitely many solutions .Y, .
(c) no solution =%,

(d) none of the above
( Rl = ?

(9) If Ais a 3 x 4 matrix such that nullity(A) = 1 and b = (1,2, 3)7, then the system Az = b has

(a) at most one/Solution -—1’4 } ™ [, - ] | z

- Z
(%Xactly ox}\eéolution Qe Ay b Teney 3
c) infinitely many solutions)

(d) no so%n

(10) The transition matrix from the ordered basis [e;, e2] of R? to the ordered basis [(_73) , (_52)}
C A

is

> =5 E

~ [—3 —z'}
ek A 7 5 -5 ¥y

= -~

/ (11) Let S ={az” +br+a+b;a,b€ R}. Then a basis for 5 and the dimension of S are
o 2
Sl asis: 22 + 1, z; dimension = 2 A4 (X + 3 g \) (A + ,)

basis: 2 + 1,z + 1; dimension = 2

Mc) basmm%)g—si; 2
(d) basis: z% z,1; dimension = 3 \




(12) Let vy, vo,v3 be linearly dependent in a vector space V, V =span(v, vv3), then

c¢) dim(V) >3

(d) none of the above

(13) Let S = {9;72 +az +b:a,be R}. Then a basis and the dimension of S are
=

,é»[ (2)

is: 72,2 + 1; dimension = 2 a ( Xz—t- X\ -+ \o

o 2 _
basis: z2 + z, 1; dimension = 2
b

basis: z? + 1, z; dimension = 2

(d

(14) An n X n matrix is singular iff

(a) the rows of A form a basis for R!*"

Ad) none of the above

(15) Let A be an n x n matrix. Then

(a) Therow space of A equals the null space of A

(d) The row space of A equals the column space of A of A

(16) If A is a 4 x 3 matrix such that nullity of A =0, and b =

hew 2 ¥ f 1 rdn i=13
& < ey

(a) has exactly one solution

, then the system Az =b

O N W

(b) is either inconsistent‘or has an infinite number of solutions
is incox;&stent

(d) /is either inconsistepX or has one solution
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V Question 3 (8 points). Let E = [1+z,1—z], F = [1,z] be two ordered bases for P,

1. Find the transition matrix from E to F.

2. Find the coordinate vector of p(z) = —(1+ ) +2(1 — x) with respect to F.
Q@ { _ = (u™y w

E—=F

Suc b +net 2 w € € , U € F.
Swell Gl w0l
Thal
EH (" o1 °\=<>(;°‘ i

Choctr

WAF i [‘ 01 ('\ g - [‘\ *|11

: 5"\?\1\/
B
et

— [¥(l+x)+z(t—x)1E1 (;-’)

—~(t+x o P ] - T 2
f Y+ 2 (L—x) . ‘E—»»F I(‘*“*l('l~x)3

- o By

£
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Question 4 (8 points). If A= 9 3 _
of 4 5 —
1 1ﬁT e
0)1)-1 -2 |1 ‘
e 00<00 olf =T
0°0/ 0

(a) Find a basis for the row space of A.

A” QQ}Z (3/( 20;’ =D
4

e

s Clon
\ i

(c) Find a basis for null space A
vy ’ (
Axze =977 = s @

X'g = X X B X

’ @ = / 3:X
X, = —
Xi= -
! Z Xy, =X,
=2 Z\C"_()(frzp\x):‘x‘f[%—qg

(d) Find Rank(A), Nullity(A).

RauK Ul) = 2

Numywzy




