
MAT 1341 – Midterm 2 Practice Exam

1. Let S = {(1, 1, 0, 0), (0, 0,�3, 1)}. Which of the following pairs of vectors could be added
to S in order to extend S to a basis of R4?

W = {(1, 0, 0, 0), (0, 1, 0, 0)}
X = {(1, 0, 0, 0), (0, 0, 0, 1)}
Y = {(0, 0, 1, 0), (0, 0, 0, 1)}
Z = {(0, 1, 0, 0), (0, 0, 1, 0)}

A. W and X.
B. W and Y .
C. W and Z.
D. X and Y .
E. X and Z
F. Y and Z.

2. Suppose A is a 5⇥ 6 matrix with rankA = 4. What is dimNull(A)?

A. 1
B. 2
C. 3
D. 4
E. 5
F. None of the above.
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write

µ to¥939)
and observe that the

given vectors can give
us a pivot in column. I or2,

O and column 3 or 4 .
So we need y , to

give us another pivot in column l or 2,
and Yuto give us anotherpivot in column
3 or 4
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2 columns with no pivots
Recall that rankAtdimNuHA=#of cols,
so damnuHA=2



3. Let V be a vector space and let u,v,w 2 V be such that {u,v} is linearly independent,
but {u,v,w} is linearly dependent. Which two of the following statements must be true?

I. u 2 span{v,w}
II. w 2 span{u,v}
III. {u+w,v +w} is linearly dependent.

IV. rank[ u v w ] = 2

A. I & II

B. I & III.

C. I & IV.

D. II & III.

E. II & IV.

F. III & IV.
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YESpansy,wit : could befalse if we =E
because spanEy, El = spanEYE, andwe

0
know getspansies since Siu,I} LI -

yespangun,yl : true since if yEspan {yid
then Sry,y,wat would be LI, and it's not.

{ytw, Ytwit LD : false if weE becausethen this
is just Ey ,H ,which is LI.

rankly y wid a 2: since {yid LI , weknow that
rankly un) =L . Then sunif,Wnt LD means wespan{yid,
he [y ylwig is consistent, so rankly ylwit --rankCys) .



4. Let S = {2x+ 1, x3 + 2} be a set of polynomials in P3, the vector space of polynomials of
degree at most 3.

a) Set up a matrix A whose rows are the coordinate vectors of each of the polynomials in
S with respect to the standard ordered basis {x3, x2, x, 1} of P3.

b) Use your matrix A to extend S to a basis B for P3 using an appropriate algorithm from
class.

c) Write x3 + 2x2 + 4x� 1 as a linear combination of the vectors in your basis B.
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a) A-= fo O 2 I Please note: sometimes we put the
L l o O

2) polynomials into columns leg . to

wefts of x.F F E E test LII, but to extend toa basis
for Pz wewill put them in the rows .
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We can get a pivot en columns 1 and 3, so we

need I , to givea pivot in coI 2 and ya togive a pivot
in Col 4 .

Let y , =
Xh
, kz= I . B-42*4×3+2, X713

Note : other answers can also be correct if they use
thesame reasoning .

c) Now write these polynomials on the columns and solve

l:: :*:*.io: : : : ...io:÷÷i÷.
I wrote the cols .

'

. x3+2×2+4x-I =
in a different 11×3+27 t2K t2thxth -501
order for convenience



5. Let

A =

2

664

1 1 �1 2
2 1 0 0
0 4 �4 �8
3 7 7 �2

3

775

a) What is the dimension of Col(A)?

b) Find a basis for Col(A).

c) Find a basis for Null(A).
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at Row reduce enough to fuel rankA :

"Es 't ¥¥¥i÷÷÷÷l:::i:÷÷:*.
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There are 4 pivots, so dimcoIA --4 .

b) we pickall the original columns whereA has a pivot,
so B- 4540,37, U , I ,4,77, C-I, o, -4,71, Cho, -8,-43
is a basis for Colt .

c) The solution set to AxeE gives abasis for NulIA
(when in RREFI . But here

, there is only thetrivial
solution, so a basis for NWA is lo, theempty
set INallA- 994 .



6. Indicate if each of the following statements is (always) true or is (possibly) false. Put your
answers in the boxes indicated and show your work in the spaces below each question.

• If you indicate that the statement is (possibly) false, you must give an explicit
counterexample with numbers!

• If you indicate that the statement is (always) true, you must give a clear explanation
supported with results from class.

a) If {u,v} is a linearly independent set of vectors in a vector space and w 2 span{u,v},
then [ u v | w ] is inconsistent.

ANSWER :

b) If A =

2

4
1 �1 1
0 1 �1
0 0 1

3

5, then A�1 =

2

4
1 1 0
0 1 1
0 0 1

3

5.

ANSWER :
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Onthe contrary, if KEspan{4113, then there is a
so into c,ytakeus , so Cy y l wit is consistent.

FALSE

too
-

ii.ill's ! too :' ' 'II -- tooo is .
so theseare inverses.

TRUE



6 (continued).

c) If {v1, . . . ,vk} is a linearly dependent set of vectors in Rn and A = [ v1 · · · vk], then
Ax = b has a solution for any b 2 Rn.

ANSWER:

d) If A is an m⇥ n matrix and Null(A) = {0}, then rankA = n.

ANSWER :

6

False : let y,= On and bet . Then Ey,) is LD

and Cy , I bid =CE I bid is inconsistent whenever

bit on .

FALSE

dim101=0 and recall that

rankAtdimNutIA =#of cols
11 4
o n

So rankA=n .

TRUE


