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\Q*’L Exercise#£1 [30 marks|. Answer the following statements as True or False.

L (... F ..) For a matrix A, the row space of AT is the same as null space of A.

A . F ...) The set of triangular n x n matrices is a subspace of the vector space R"*".

oo

(....J....) Two subsets of a vector space V' that span the same subspace of V need not

e Lpasios F) A finite set that contains zero is linearly independent.
o - F) If Ais a 3 x 3 matrix with az = ag, then N(A4) = {0}.

4
5
6. (oo F) For a matrix A, the row space and null space have the same dimensions.
7. (....J7...) Every set of three vectors in R® is a basis for R®,

8

i Lssss F) If A and B are n X n matrices that have the same row space, then A and B
have the same column space.

(F) If Ais a 3 x 5 matrix, then the rank of A7 is 3.

©w

10. {0 F) If U is the REF of a matrix A, then the linearly independent columns of U
form a basis for the column space of A.

11. (F) If Ais an n x n invertible matrix, then the nullity(A) = n.

12. (..... F) The set {1, cos 2z,sin”z} is linearly independent in c([0,]).

B

18: Lovas ‘ .... ) The set of all 2 x 2 matrices with the standard matrix addition and scalar
multiplication is a vector space.

14. (.....\....) There is a set of four vectors that span R*.

18, [ et F) A set with exactly two vectors is linearly dependent if and only if neither
vector is a scalar multiple of the other.



\ShY

Exercise#2 [30 marks|. Circle the correct answer.

(1) If W is a subspace of a finite-dimensional vector space V', then
(a) dim(W) = dim(V)
(b) dim(W) > dim(V)
@ dim(W) < dim(V)
(d) None of the above
(2) The dimension of the subspace S = {4 € R¥*: AT = — A} is equal to

(@)1
(b) 2
(c) 3
(d) 0
(3) If A is a 7 x 6 matrix such that Az = 0 has only the trivial solution, then rank(A) =
(@) 6
(b) 0
(c) 7
(d) 1
(4) Which of the following is (are) true?
@ If S is a subspace of a vector space V, then 0 € S.

(b) The set of vectors {v, kv} is linearly independent for every scalar k.

() If f1, fay oy f € C" 1([a, 0]) and W(f1, fa, .oy fo)(z) = 0 for all z € la, b], then
11, f2, +-eey [ are linearly dependent.

(d) All are true

(5) Given that S = {1,1 +z + 2% q(z)} is a basis for 5. Which of the following is a
possible value of ¢(x)?

(d) 2+ z +a*



(6) The dimension of the vector space C™([a, b]) is

(a) n—1

(d) undefined
(7) If Ais a5 x 6 matrix, then

(a) rank(A) > 5
(b) rank(A) =5
) <5

6

(8) The transition matrix from the ordered basis { (

e { (1) (2]

@[5 2]

Nl

®%4 %]

(d) [—25 —13}

(9) The Wronskian of 1, %, e is equal to

(a) 4e2®

(b) 3¢

(©) 2¢*

(d) 3¢5

(10) Which of the following does not span R3?

(a) {(2,2,2),(0,0,3),(0,1,1)}
@ {(27 —1, 3): (41 L, 2): (8: _1: 8)}
(c) Neither (a) nor (b) span R?
(d) Both (a) and (b) span R?

)

5 ) } to the standard



(11) Which of the following is a subspace of R??
(a) S={(0,a,a®)T: a e R}
(b) S={(a+2,a,0)": a€R}
(c) S={(a,,2)": a,b e R}
@ S=1{(a,b,a—2b)T: a,b e R}
(12) Which of the following is a subspace of P;?

(a) All polynomials az® + bz? + cx + d for which a,b, ¢, d are rational numbers.
(b) All polynomials az® + bz* + cz + d for which a, b, ¢, d are irrational numbers.
@ All polynomials az?® + bz? + cx + d for which a+b+c+d=0.

(d) All polynomials az® + bz* + cx + d for which a+b+c+d = 1.

(13) Which of the following sets in R? is linearly dependent?

@ {(1,4,6),(1,-4,0),(4,5,2),(1,3,-5)}
(b) {(3,2,4),(2,4,3),(0,1,3)}
(c) {(0,2,0),(2,3,3),(4,2,4)}
(d) {(1,4,-2),(3,0,0)}
(14) Let S = {(z+y,z +y,z +2y)* : 2,y € R}. Then dim(S) =

(a) 1
®2
(c) 3
(d) 0
(15) Let A be a 6 x 6 matrix with all entries are 1, then nullity(A) =
(a) 1
(b) 2
(c) 4
@ 5



Exercise#3 [15 marks|. Let

W = { (z) € P3: p'(z) / (%)de = }

(a) Show that W is a subspace of F;.

|
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(b) Find a basis and dimension for W.
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Exercise#+4 [12 marks|. Let F = [2z— 1,2z + 1] and F' = [2 4,1 — 2] be two ordered
bases for Ps.

(a) Find the transition matrix from F to the standard basis {1,z}.

[’ \ }
2
C > 2
(b) Find the transition matrix from the standard basis {1,z} to F.
2 | |~
f =14 = FL O
— Yz V3 1
Yz —f3
(¢) Find the transition matrix from E to F'.
. ~\
Se_oe [ l T R e = =
Bt b L
B 1z

(d) If [p(x)]E = (2,1)T, use part (c) to find [p(z)|r

Epmj = - L Pt

mu [

(
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Exercise#5 [18 marks|. Let A = |: 2 45
367

(a) Find the row echelon form of A.

Y 0% % \ | > - e ‘
/_' © o \ - 9 o - - . \ A
Lj & (@) \ "'\ ‘ 2 - . - - ‘

) Find a basis for the row space of A.

Ci(l’ll}\)(cD//[flz)( 25 B ﬁ

) Find a basis for the column space of A.

l
Ci 1), ()]
Y
) Find rank (A ) and nullity (4).

C (o k(N = 2 ) ity (A) = g"‘(““k(M oF L

()
PJ

) Find a basis for the null space of A.

X V X; X'; Q\Q N ;“3 U(,A(:U\,\Q_j , ;XL - p(! Q({-Q

Ke =2 X, = Xy~ Xs = f

/
g y
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-_— ,Lx,l(}'%\g‘;
(
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P e
\"’i Exercise#1 [30 marks]. Answer the following statements as True or False.

1. (....]....) For a matrix A, the row space of AT is the same as column space of A.

. (I [... ) The set of upper triangular n x n matrices is a subspace of the vector space
Rnxn.

- F) Two subsets of a vector space V that span the same subspace of V must be

o

; (T) A finite set that contains zero is linearly dependent.
. (T5) I Alds a 3 x 3 matrix with ay = as, then N(A) # {0}.
. (...7T...) For a matrix A, the row space and column space have the same dimensions.

(T) Every linearly independent set of three vectors in R? is a basis for R3.

f e B ) If A and B are n x n matrices that have the same row space, then A and B
have the same column space.

(T) If A is a 3 x 5 matrix, then the rank of AT is at most 3.

©

10. (...... F) If U is the REF of a matrix A, then the linearly independent columns of U
form a basis for the column space of A.

11. (..5]...) If Ais an n x n invertible matrix, then the rank(A) = n.
: (’r) The set {1, cos2z,sin” x } is linearly dependent in c([0,]).

i S F) The set of all 2 x 2 invertible matrices with the standard matrix addition
and scalar multiplication is a vector space.

1

[

Bl (ot \:) There is a set of four vectors that span R®.
15.

(@)1

(T) A set with exactly two vectors is linearly independent if and only if neither
vector is a scalar multiple of the other.
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Exercise#2 [30 marks]. Circle the correct answer.

(1) If V is a subspace of a finite-dimensional vector space W, then
(a) dim(W) = dim(V)
(b) dim(W) > dim(V)
(c) dim(W) < dim(V)
(d) None of the above
(2) The dimension of the subspace S = {4 € R*>?: AT = A} is equal to
(a) 1
(b) 2
© 3
(d) 0
(3) If A is a 6 x 7 matrix with rank(A) = 6, then nullity(A) =
(a) 6
(b) 0
(c) 7
@1
(4) Which of the following is (are) true?

(a) If S is a subspace of a vector space V, then 0 € S.
(b) The set of vectors {v, kv} is linearly dependent for every scalar k.

(c) If fi,f2, 0, fu € C" ([a,b]) and fi, fo,....., fn are linearly dependent, then
W (f1, f2, ey fn)(z) = 0 for all z € [a, ]].

@ All are true

(5) Given that S = {1,1+z, q(z)} is a basis for P3. Which of the following is a possible
value of g(x)?

(a) 0

(b) 1+=

(c) —1

@ 2+ 1z + 22



(6) The dimension of the vector space P, is
(a) n—1
®) n
(c) infinite
(d) undefined
(7) If Aisa 3 x5 matrix, then

(a) rank(A) > 3

0

| ) } to the ordered

(8) The transition matrix from the standard basis { ( (1) ) ; (

basis{(_12>,(f5)}tois

(9) The Wronskian of 1, z,e*® is equal to
@ 4623:
(b) 3e
(c) 2e
(d) 3e3
(10) Which of the following does not span R3?
(a) {(2,2,2),(0,0,3), (0,0,1)}
(b) {(2,-1,3),(4,1,2), (8,~1,8)}
(©) Neither (a) nor (b) span R3
(d) Both (a) and (b) span R?



(11) Which of the following is a subspace of R*?
(a) S={(0,a,a®)": a € R}
(b) S={(a+2,a,0)7: a eR}
@ S = {(a,0,0)": a,b e R}
(d) S={(a,b,ab)" : a,b e R}
(12) Which of the following is a subspace of ;7

(a) All polynomials az® + bz* + cx + d for which a, b, ¢, d are rational numbers.
@ All polynomials az? + bx? + cx + d for which a, b, ¢, d are real numbers.

(c) All polynomials z® + bz® + cz + d for which b+ c+d = 0.

(d) All polynomials az® + ba? + cx + d for which a +b+c+d = 1.

(13) Which of the following sets in R? is linearly dependent?
(a) {(1,4,6), 1, —4,0), (4,5,2) }
® {(38,2,4),(2,4,3),(0,1,3),(1,-2,1)}
(c) {(0,2,0), 3,3),(4,2,4)}
(d) {(1,4, 2 (30,00}

(14) Let S = {(z+ v,z + v,z +y)" : 2,y € R}. Then dim(S) =

®
(b) 2
(c) 3
(d) 0

(15) Let A be a 6 x 6 matrix with all entries are 1, then rank(A) =
@) 1
(b) 2
(c) 4
(d) 5



Exercise#3 [15 marks]. Let

W = {p(a:) ePy:p(1)+ /Olp(:c)da: = 0}.

(a) Show that W is a subspace of .

\
ék (1) Let P(x)r;o.mn ?l(\),:rso?(mr}x:c ~j)\Mf¥Cb.
@ (V) Lt paewW. Than,

l | |
(P'\'%){(D +J(P+%)(X) I = (Pl(\)ﬂ—f PWAJ-&(%((\) —(—E%(x)clx)
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@_ (Lll) Let e ound PG\N A e,

l
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y 2«PeW. 0

(b) Find a basis and dimension for W.
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Exercise#4 [12 marks|. Let F = [2+z,1 —z] and }' =

bases for Ps.

(a)

e -

ot

[22 — 1, 22 + 1] be two ordered

) Find the transition matrix from E to the standard basis {1,z}.

(b) Find the transition matrix from the standard basis {1, z} to F'.
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(c) Find the transition matrix from F to F.

5 =T
TR T

(d) If [p(=)]z = (1,2)",

@ EP(”}\: =
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—

R S S e I |
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-

l
\_f
use part (c) to find [p(z)|p.
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Exercise#5 [18 marks]. Let A =

o O W
(2 LI )

1
2
3

1}

2 |

4
(a) Find the row echelon form of A.

i 3 3 oz | @ 3 3 2\
6 & \ -\ @ _— = s @ 8
\ & o o

o = \ -y

) Find a basis for the row space of A.

C E( | 3 /\)/ ( P l/—‘/‘)/ (0/0/0/0/\)%
) Find a basis for the column space of A.

G (GAGAG)

(d) Find rank (A) and nullity (4).

@ ‘(w«\‘:(e\) s 3/ \[\\,&},\x—p({\) = g,_\(um\((;” .

(e) Find a basis for the null space of A.

- REOWNEY 4 = o«
)(\/ X%})(S_ Q_QU\_B\ Z) U oA\ S % 4
)(g‘ :O / K} . >< (g
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7
Q
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