MATH 234
SECOND HOUR EXAM

Student Name: kﬁ,u\ I Student Number:
"

Instructor: Section:

Question 1. (1 point each) Answer by true or false:

i t Any set of vectors containing the zero vector is linearly independent.
2, E The rank of a matrix A is the number of the nonzero rows of A.

3. _ 1 If A is an m x n matrix, then rank(4) < m.

4. ' The set {1,sin®z,cos? z} is linearly dependent in C[0, .

5. T_ __ Any basis of R*** must contain exactly eight vectors.

P

6. ' If Ais a4 x4 matrix with ay = —a4, then N(A) # {0} .

——
7. ! If the vectors vy, ..., v, span a vector space V and v; is a linear combination of vy, ..., vy,
then V = span(va,...,vy,).

8. . ! Every set of vectors that spans R® must contain at least five vectors.
9. _"]__ The columns of a nonsingular 10 x 10 matrix form a basis for R
10, | The set {(z1, 72,23, 24)T | 1 + 3 = 0} is a subspace of R,
11. l If v1, V2, V3 are linearly independent in R®, then span(vy, vy, v3) = R3,
14 £ The functions f(z) = 3z and g(z) = | — 3z| are linearly independent in C[—4,0].
13. ¥ In Py, the coordinate vector of 12 + 6z with respect to the basis {z, 4} is (3,6).
14, { If three vectors span a vector space V, then dim(V) = 3.
15. [ The transition matrix corresponding to the change of basis in a vector space V is always nonsingular.
16. j:__ If the system Ax = b is inconsistent, then b does not belong to the column space of A.
i ‘T The vectors (4,2,3)7, (2,3, 1)%,(2,5,3)7,(2,0,3)T are linearly dependent in R3,
18. \ If Ais a 5 x 4 matrix and Ax = 0 has only the trivial solution, then rank(A) = 4.
19. l In R3, every set containing more than three vectors can be reduced to form a basis for R3.

20. , R? is a subspace of R%.
21. l P, is a subspace of FPj.
/



Question 2 (3 points each ) Circle the most correct answer:

1. One of the following sets is a basis for Fs.

@{m +2,2— 1,2%}

(b) {z* z,5%+1}
(c) {z®+z+1,2% -z}
(d) {z?+ 3,7 +2,1}

2. One of the following statements is false:

(a) dim(R>*3)=6.
(©))dim(C8[-1,1]) = 6.
(c) dim(Ps) = 6.

(d) dim({0}) =0.

3. If the set {u1,us,...,un} is a spanning set of a vector space V', then
(a) The set {u1,us,..., Un—1} is also a spanning set of V.
he set {u1,u2,...,us, u} is also a spanning set of V for any u € V.

(c) dim(V)=n
(d) dim(V)=>n

4. If V is a vector space with dim(V) = 10 and the vectors v1,. .., v, are linearly independent, then

(a) k<10
@kglﬂ
(c) k>10
() k> 10

5. One of the following is a spanning set of R3

(a) {(1,1,1)7,(3,3,3)7, (1,0,0)}
(b) {(1,0,0)7,(0,1,0)T, (1,1,0)%,(0,2,0)"}
@ 1,17,(1,2,1)7, (1,0,07}
6. The vectors 1,z,z2, 0% +z — 1
(a) span P
(b) span Py

(¢) are linearly independent in F3
(d) are linearly independent in Py



7. One of the following sets is a subspace of C[—1,1]

(8) {f() €Cl-1,1]; F(1) =~
) {f(e) eCl-1,1]; f(1) =0}

(¢) {f(a) €Cl-1,1]; f(1) =1}

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

8. Let
i 00
A=10 a Ol.mnk(A):Sif
0 00

(a) ja # 0 and b#0
(b) a=0andb=0
(c) a#0and b=0
(d) a=0and b#0

9. Consider the ordered basis B = {e;, e; — ez} for R%. If [v]p = (1,—1)T, then v =

(a) —ea.
(0,1)7.

(c) 2e1+ea.

(d) e1 +ea.

10. Let A be a 3 x 3 matrix with rank(A) = 2, then

(a) A is singular.
(b) Az =0 has a nontrivial solution.
(c) Nullity of A is 1.

.All of the above,

11. Let V be a vector space such that dim(V') = 5, then

Any five vectors in V are linearly independent.

/Any basis for V has five vectors.

(a)
(b) Any five vectors in V form a spanning set for V.
()
(d) All of the above.

1 1
12. Let S—[l 9

{(1? 1)T= (11 _1)T}- Then {'Ull '1)2} =

@e.or, 617

0)”
(b) {(1,0)7,(3,-2)7}.
() {(23)7,(0,-1)7}.
(d) { l:_l)Tl(Ssl)T}'

be the transition matrix from the basis {v1,v2} to the bas;is

ﬁ,_.\,_\,_\



13. One of the following vector spaces is infinite-dimensional.

(a) R

(b) Ps
@C[—z, 9]

(d) span(z,e®,ze®)
Question 3.(8 points) Find a basis and the dimension of the following subspaces:

1. 8 ={(a,b,c,d)T ; b——d}

(d/)a C “‘l’)) —-CIC\OJOJO) L(O/ /o~|)-/. C(OJo) o),
= S- spangm,,@j(ow AT (000 i v

/7

44:1m/ (LAWL‘B ® -

/
5 @o\yi f/_s Vs ?(‘\‘yojcﬂ (U) Y 1)’ CR ‘/0) G)

Ans-2 B

2. §={p() € Py ; p(z) = 0} C; “
10 (Xy= (k¥ R R P U) anﬂo%’gu@_;z

pe S = o) = bxre = NOTaD)

C\
— "~ a”i X \ i
Sin (v X ) \s Kn % J] { A % ce O‘Jm:s\j »/’;

F%m(ﬁ):z C\



i 1 11

Question 4.(12 points) Let A = _11 _21 } i
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1. Find a basis for the row space of A

{(\,\,1/'\) , (01,99) (o)1) 3 (U

2. Find a basis for the column space of A e @
((\ \/"\/‘)f‘: SAAVIDEY (\’\/ 1) >

3. Find a basis for the null space of A )\’ .
J L Xy=¢€ 3><3“‘" A= O VT <_g,
L} ) /
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4. What is the rank and nullity of A?

Yoa e 2 @
— ml%\

. 7= (og-LDT



Question 5.(8 points) Let E = [3z +6,9] and F' = [2z + 1,2 — 4] be two ordered bases of P,

1. Find the transition matrix corresponding to the change of basis from E to F

2. Use part (1) to find the coordinate vector of 3z + 15 with respect to the basis F'
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Question 1. (1 point each) Answer by true or false:

1. l If A is an m X n matrix, then rank(A4) < m.

2 | The set {1,sin? z, cos? 2} is linearly dependent in C[0, ].

3. i Any basis of R?*4 must contain exactly eight vectors.

4. _ ] T Ais a4 x4 matrix with ay = —ag, then N(4) # {0} .
J:&ﬁny set of vectors containing the zero vector is linearly independent.

6. ,E The rank of a matrix A is the number of the nonzero rows of A.

7. i If the vectors vy,..., vy span a vector space V and v; is a linear combination of va, ..., vy,
then V = span(ve,...,vy).

8. E The functions f(z) = 3z and g(z) = | — 3z| are linearly independent in C[—4, O]
| 9. E In P, the coordinate vector of 12 4 6z with respect to the basis {z, 4} is (3,6)T.
10. If three vectors span a vector space V, then dim(V) = 3.

11, i The transition matrix corresponding to the change of basis in a vector space V' is always nonsingular.
12. :l_ If the system Ax = b is inconsistent, then b does not belong to the column space of A.

13. i The vectors (4,2,3)7,(2,3,1)7,(2,5,3)7, (2,0, 3)T are linearly dependent in R.

14. v:[ If Aisab x 4 matrix and Ax = 0 has only the trivial solution, then rank(A) = 4.

/15',:;& In R3, every set containing more than three vectors can be reduced to form a basis for R3.

16. E R? is a subspace of R*.
1. i P, is a subspace of Pj.

18, I Every set of vectors that spans R® must contain at least five vectors.
19. -_r The columns of a nonsingular 10 x 10 matrix form a basis for R0,
20, i The set {(z1, %2, 23, 74)T | 1 + 23 = 0} is a subspace of R?.

25 i If v1, Vg, vy are linearly independent in R®, then span(vy, vz, v3) = RS
S



Question 2 (3 points each ) Circle the most correct answer:
1. Let V be a vector space such that dim(V) =5, then

(a) Any five vectors in V form a spanning set for V.
%Any five vectors in V are linearly independent.

c)/Any basis for V has five vectors.
(d) All of the above.

2. One of the following vector spaces is infinite-dimensional.

(a) span(z, e®, ze®)

(b) R

(C Pg
Cl-2,2)

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

(@) e cl-1,11; 701) =0}

(b) {f(z) € Cl-1,1]; F(1) =1}

(&) {f(e) € C[-1,1] 5 f(1) = -1}

(d) {f(z) e C[-1,1]; f(1)=0o0r f(-1) =0}

4. Let

1 00
A=]10 a 0 |.rank(A)=3if
0 0 b

(a) a#0and b=0
(b) a=0and b#0

(Pa#0andb#£0
(d) a=0and b=0

5. Consider the ordered basis B = {e1,e1 — ez} for R%. If [v]p = (1,—1)T, then v =

(a) 2e; + ea.
(b) el + eo.
(c) —es.

@ﬁ}mn?

6. Let A be a 3 x 3 matrix with rank(A) = 2, then

i (a) Az = 0 has a nontrivial solution.
(b) Nullity of A is 1.

(e] A is singular.
d)/All of the above.



L 1
.LetS~[1 9

{@1,1)7T, (1,-1)T}. Then {v1,ve} =
(a) {(2,3)T,(0,—-1)T}.
() {(1,-1)7,(3,1)T}.
@{(2: O)T) (3: —1)T}-
(d) {(1,07,(8,-2)"}.

. If V is a vector space with dim (V) = 10 and the vectors v1, ..., v, are linearly independent, then '

} be the transition matrix from the basis {vi,v2} to the basis

(a) k> 10
(b) k> 10
(c) k<10

@k <10

. One of the following is a spanning set of R®

(a) {(,1,1)%,(3,3,87,(1,0,0)7)

(b) {(1,0,0)7,(0,1,1)T}

(c) {(1,0,0)T,(0,1,0)T,(1,1,0)7,(0,2,0)T}
@@L, DT, (1,2,1)7,(1,0,0)7)

. The vectors 1,z,z%, 22 + 2 — 1

(a) are linearly independent in P;
(b) are linearly independent in P4
(c)/span P3
(d) span P4

. One of the following sets is a basis for Ps.

(b) {z2+2+1,2% — 2}
(c) {z?+3,2%+2,1}

{x+2,m—1,$2}

. One of the following statements is false:

(a) dim(Ps) = 6.

(b)_dim(R2*3) = 6.
@dim(c’e[—l, 1)) =6.

(d) dim({0}) = 0.



13. If the set {u1,up,...,un} is a spanning set of a vector space V, then

(a) dim(V) =n
(b) dim(V) = n
(c) The set {u1,us,...,up—1} is also a spanning set of V.

.The set {u1,ug,...,un,u} is also a spanning set of V for any u € V.

Question 3.(8 points) Find a basis and the dimension of the following subspaces:

1. §={(a,b,c,@)T ; b= —d}

2. §={p(z) e Ps; p'(z) =0} |



