First Semester 2010/2020

Section: ..........

Question 1 (2.5 points each). Mark each of the following statements by True or false

o T ) If vy, g, -+ g are vectors in a vector space V, and
Span(v;,vg, -+ - ,vx) = Span(vy, vy, -+ + , V1), then vy, vy, - , v are linearly dependent.

(2) (=T...) If Ais an m x n-matrix, then rank(A) = rank(A7).
(3) (.7 .)If A, B are row equivalnt matrices, then R(A) = R(B) (A, B have the same raw space).

@) (. =8 .) The set S = { (g) ER?: 775 = 0} is a subspace of R?

(5) (—r ..) If Ais a 6 x 4-matrix, rank(A) = 4, b is in the column space of A, then the system
Az = b has exactly one solution.

(6) (. 0 ) If Ais 3 x 5-matrix, rank(A) = 3, then the system Az = b has infinitely many solutions
for every b € R3.

(7) (1...)If Ais a5 x 4-matrix, and Az = 0 has only the zero solution, then rank(A) = 4.

(10) Let A be a 2 x 4 matrix, and rank(A4) = 2. Mark each of the following by true or false

(.7]-..) The columns of A form a spanning set for R?.
(-7J-.) The rows of A are linearly independent.

'he system Az = b has infinitely many solutions for every b € R?
nullity(4) = 0 i
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N ~_m‘l[agb] énd W[fl, f2, SRS ,ﬁ-‘](x) = 0 fOI' all T e [a,ib!]; th_en ;"_}'_3 J‘gv'“ 2k y,‘:ﬁi;
(a) linearly independent.
(b) linearly dependent

form a spanning set for C™[a, b]

none of the above

(8) If Txy is a transition matrix between two b

; T is nonsingular
(b) det(T) =1

(c) rank(T) =1

(d) nullity(T) =n

(4) If the columns of Anxn are linearly

ases for a vector space V/, dim(V) =n > 0, then

independent and b € R", then the system Az = b has

(a) no solution

exactly one solution
(c) infinitely many solutions

(d) none of the above
(5) if {v1,v2,- -, Uk} is 2 spanning set for R?*%, then
(a) k=6

@ k26
(c) k<6
(d) k>6

(6) If A is an m x n matrix, then
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i+ 1

f A is a 3 X 5-matrix, rows of A are linearly independent, then

(8) rank(A) = nullity(A)

N “‘{

(9) Let A be a 4 x 3 matrix, and rank(A) = 3

(a) The columns of A are linearly independent
(b) nulity(4) = 0
(c) The rows of A are linearly dependent

All of the above

(10) If {v1,v2,vs,vq} forms a spanning set for a vector space V, dim(V)) = 3, vs can be written as a
linear combination of v, v2, v3, then
(2) v; can be written as a linear combination of vy, vs, vs
(b) {v1,v2,vs} do not form a spanning set for V

(c) {v1,v2,v3} are linearly dependent

{v1, v, v3} is a basis for V

(11) The dimension of the space S = Span {A1 = ((1) ;) » A2 (;13 _01> Ay = (—61 :3>} =

(a) O
(b) 1
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(14) Let E = [2+ 2,1 — 7,2 + 1] be an ordered basis for Ps. If p(z) = 322 + 5z + 4, then the
coordinate vector of p(z) with respect to E is

ol
of3

)
o

(15) If Ais a 3 X 4 matrix, then
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then

| is an n x n-matrix and for each b € R™ the system Az = b has a unique solution,

: la.) {5 —z,z}; P»
{'(1! _l)T’ (27 —3)T}; R?
{z,1— 1,2z +3}; Ps
@ {@,—1,-1)7,(2,-3,0)7,(~1,0,2)7}; R®

(20) If {v1,vs, v3,va} is a basis for a vector space V', then the set {v1, vz, v3} is

@) linearly independent and not a spanning set for V.
b) linearly dependent and not a spanning set for V.
.?a(c) linearly independent and a spanning set for V.

(d) none of the above

Scanned by CamScanner



(- ()]

_5 ) Find ug,us

l |

Question 3 (10 points). (a) If U = [ ( > ( )l [

dered bases for R?, and the transition matrix from U to V is T’ (

VY

f\v:u M

= W

(b) If S = {p(z) € P5: p(1) = 0}, show that is a subspace of P3

‘) S:’L—d ST\ Ce OQS
o) LA 0O 19 €S =
) =

Now (P9 ()= PUS
Go  [EEE >

3) S p O ég

o o 61(():0

o=@

p()=

f(‘jaf — P(O:O

) = < (0)=°
—> (< P U) _ < PO =
o0 =<1~

2y LR &) S qfu‘%‘feci "( @
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Question 4 (6 points). If 4 —

111
00@1
0000

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

}Jcrfk Xor Rm)ni(l 1), (0@ l)j

1 1 11
==kl o) ) and the row echelon form of A is
-2 -2 0 0

(b) Find a basis for the column space of A.

bass £ Clp) z ([‘>’ C )j

| Axo
(c) Find a basis for null space A So {w‘\‘ oAg 4

Qf\alylj
X =P o
X = ~(3 -
: =" r[} / g fc.ﬂ“’
=< ) Fxf‘/ﬂfﬁ = (\ )(/}(,0\) ~f ,))
N (A)‘S Z _,P(; = g !
- |
’ N s \ ‘K
o Qlw\; 'p“ %
(d) Find Rank(A), Nullity(A).
Q«nl&(AJ - 2.
nl\“.l l’j (A) — 2 .
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