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(Q1) {20 points] Fill the blanks with True (T) or False (F)

[V ] (1) Any basis for R¥*3 must contain exactly nine vectors.
(F 1@ IES={(zx+1,z)T; z R}, then S is a subspace of R

[U] €3) Any set of vectors containing the zero vector is linearly dependent.

[7Y ] (4) span(u,v) = span(u) iff v is a scalar multiple of w.

[ & ] (5) Any subset of linearly dependent vectors is linearly dependent.

2 P)U

[T ] (6) If the vectors vy, vy, v3 span Pj, then they are linearly independent.

¢ 1 (7) If S is a subset of a vector space V and 0 € S, then S is a subspace of V.

[
[T ] (8) Every set of vectors spanning R* has at least four vectors.
[T

] (9) If the vectors vy, vs, ..

, Un Span a vector space V and v; is a linear combmatlons of
Uyy...,Up, then V = span(vg, ey Up).

[7T'1(10) If A is an m x n matrix, then N(A) is a subspace of R".
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(Q2) [45 points] Circle the most correct answer.

(1) If vy, vo, v are vectors in R? and span(v,, va, v3) = span{vg, vs), then

(a) The vectors vy, vo, v3 span R3.

(b) The vectors vy, va, v3 are linearly independent.

‘ (c)!The vectors vy, Vg, vs cannot form a basis of R?.

(d) span(vy, ve, vs) = span{v;, va).

) One of the following sets is a basis of P;.

-{$+2 r—1,z%}

(b) {z?,z,5,z + 1}
(¢) {z2+z+ 1,22 -1}
(d) {z* +3,22+2,1}
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(3) One of the following statements is false.
(a) dim(R**3) = 6.
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(c) dim(F) =
(d) dim({0}) =

— ek
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1 ,
HIfA= { 2 } , then the null space of A is
0

(a) {(a, 2, 8)T ; a, 8 € R}.

(b) {(~a,2,8)T ; o, 8 € R}.
{(-—a,a, 0)T ; € R}.

(d) {(—o,a,a)T ; a € R}.

(5) dim(span(l,sin® z,cos? 7)) =
(8) 1
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(6) One of the following sets is a subspace of RZ.
(2) {(2,0)" ; ab=10}

) {075 =0}

() {(a,b)T ; a® = b?}

(d) {(e,0)7; a=1}

(7) If the set {u1,us,...,un} is a spanning set of a vector space V, then
(a) The set {u1,uz,...,us—1} is also a spanning set of V.

7 The set {u1,ug, ..., Un, u} is also a spanning set of V for any u € V.
(c) dim(V)=n

(d) dim(V)>n

(8) If V is a vector space with dim(V) = 10 and the vectors vy, ..., v are linearly independent, then
) k<10

[]k<w

(c) k> 10
(d) k>10




(9) If S = {A € R?*?; A s lower trlangular} and T = {A € R*?; A is upper triangular}, then a
basis of SN T is

i) o{[23])
B{lss] [57]] of[10] [0}

| (10) One of the following is a spanning set of R?

(a) {(1,1,1)T,(3,3,3)7,(1,0,0)7}

(b) {(1,0,0)7,(0,1,0)7, (1,1,0)7,(0,2,0)"}

@117 0,2,07,(1,0,07}
(d) {(1,0,0)T, (0,1, )T}
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(11) If V is a vector space and dim(V) =n > 0, then

{(a) Any collection of m vectors in V, where m > n, span V.

(b} Any collection of m vectors in V, where m > n, are linearly independent.
(c) Any collection of m vectors in V, where m < n, are linearly independent.

Any collection of m vectors in V, where m < n, cannot span V.

(12) Let A be a 2 x 3 matrix with b = a; - 2a3. If {(1,—~1,1)T} is a basis for N(A), then the solution
set of the linear system Az =bis

(a) {(1,-2)T + a(1, -1, 1)T ; a € R}

{(10 9T +a(l,~1,1)T ; a € R}

© {(1,—1, T + (1,0, 2) . @ €R}
(d) {a(l,(},-2) + B(1, -1, ) ; o, e R}

(13) One of the following statements is false.

If S, T are subspaces of a vector space V, then SUT is a subspace of V.
{(b) If S,T are subspaces of a vector space V, then S M T is a subspace of V.
(c) P is a subspace of Py [

(d) Py 1s a subspace of C[~1,2]

(14) One of the following sets is a subspace of C[-1,1]
(a) {f(z) € C[-1,1}; f(1) =—1}

z) € C{-1,1}; f(1) =0}

( z) € C-1,1]; f(1) =1}

(d) {f(z} € C[-1,1]; f(1) =0or f(~-1) =0}




(15) One of the following statements is false.
(a) If f1, fa, f3 € C*[a,b] and W[f1, fa, f3)(z) # O for some z e [a, b] then fl,fz f3 are linearly

~ independent.
(b) If fi, fa, f3 € C%[a,b] and W(fi, fo, f3](z) # 0 for all = € [a, b], then f1, fa, f5 are linea.rly
independent.
(C If fl)f21 f3 € Cz[ﬂ,b] and W[fl:f21 f3]($) =0forallze [a’1 b]) then fl'.' f2af3 are linearly
dependent.

(Q3) [12 points] Find a basis and the dimension of the following subspaces.
(a) § ={(a,b,c,d)T ; a+2b—c-—0}
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(b) § = {p(z) € P3; p(0) =0 and p/(1) = 0}
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(QA4)[12 points] Let V = R3. Answer the following.
(a) Given B = {(1,0, l)T (1,1,1)T}, extend this set to a basis of V. Justify your answer.
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(b) Given B = {(1,1,1)7,(1,0,1)7,(2,1,2)7, (1,3,0)7}, pare down this set to a basis of V. Justify

your answer. \I" . \f;_ \rj \51‘

T:JCQ ary Horee vecha Prom R widh et F 0

¢ .b ¢ \f\ﬂlr N
P ssble  Chorces _ Q{b\

Fo (4o

Vi Vp Uy

K- {U' Va, J‘)‘S balls becane

ﬁ,‘l
sgf &,é U‘ J.,('S Lo Lame. \lﬂ Vy Jt()q‘o‘ (Ad'—'(}

5 vy vl4e (dhon)

@’Ji Va '{3 / \[‘\‘) BM-U LW

\EN

3




(Q5) [8 points] Use the Wronskian to test whether the vectors z, e, e™ are linearly independent

in C[0, 1] . o
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(Qﬁ) [8 points| Let vy, v, v3, ¥4 be linearly independent vectors in a vector space V. Show that the
' vectors v + v3, Us + U4, U2 + U3 + Uy are linearly independent.
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