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• Show work and justify all answers. You may not receive full credit for a

correct answer if insu�cient work or justification is given. Please record

your final answers in the answer boxes.
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1. (10 points) Let A, B and C 2 Mn⇥n(R) be such that C is an invertible matrix and

AB = C3
. Show that B is an invertible matrix.

2. (10 points) Given that

det

2

64
a b c

d e f

g h i

3

75 = 1,

find the following determinant:

det

2

64
2a+ d 2b+ e 2c+ f

2d+ g 2e+ h 2f + i

2g + a 2h+ b 2i+ c

3

75 .

Completely justify your answer.

3. (20 points) For the following vector spaces V , determine whether or not the given set

W is a subspace of V . In either case, justify your answer thoroughly.

(a) V = R4
and W = {(x1, x2, x3, x4) 2 V

�� x1 + x2 = x3 + x4};

(b) V = P4(R) (i.e., the vector space of polynomials with real coe�cients, having degree at

most equal to 4) and W = {p 2 V
�� p(1)p(2) = 2p(3)}.

4. (10 points) Let

A =

"
1 0

0 1

#
, A1 =

"
1 1

0 1

#
, A2 =

"
1 0

1 2

#
, and A3 =

"
0 �1

�1 0

#
.

Determine whether A 2 span {A1, A2, A3} or not. If so, express A as a linear combination

of A1, A2, and A3. Otherwise, explain why this is not possible.

5. (10 points) Let V = M3⇥2(R) and consider the subspace

W = {A 2 V
�� a11 + a22 = 3a12 + 2a32}.

Find a spanning set for W . Completely justify your answer.

6. (10 points) Is the set of polynomials

�
x3 � x, 2x2

+ 4,�2x3
+ 3x2

+ 2x+ 6
 
✓ P3(R)

linearly independent? If so, justify why; if not, find an explicit linear dependence.
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Suppose B is not invertible Then detB 0 so detAB
GetAdetR G Sinie C is invertible det k

Sodet C detc 73 4 Hence if B is not invertible 0 13
Then B must be invertible

Set

4 Ic
CR3

k.IQg h i mIet
2 aE Eitc

R t E
B

I
def E detC
set f det

9



a W is a subspace

0,00,0 satisfies 2 0 stxy
Suppose a b f W let a a an a ay and b b bz.bzby
Then ath a tb act be 93 b3 aytby
Nov 19 tk tfaztbzl 9 taztbitbz

ftp.f Iibeaseaibfw
So atb EW
let f IR and a a an ay ay E W

The a Xa Yaz Naz Xay

xa.txazE.IE because new
as day

So a fW
Since W is non empty and closed under vectoraddition and
scalar multiplication it is a suspace

b W is not a subspace

Note that pixt 2 the constant function

satisfies plip 2 2 2 2p 3
But 3pCx satisfies 6 6 36
whereas 2 3p a 12

So W i not closed under scalar unit plication

Sunrise a b c 9 1

We get a matrix equation

E it t l J Y JE
in thespa of
A A A



It AEW then all Baiz Jazz 922

A a a sett

in turn we get to follow sparing set

Suppose a 1 3 x b 2 2 4 CC 2 3 3 7 2 67 0

we sit as t.rs

I I
f I sna www.zcs tofidum s

Thissystemhas a nonzero solution

Hence the polynomials are not independent

We get a 2C and 2b 3C We can let
c 2 a 4 ad b 3 Thu

4 3 3 2 7 41 21 7 3 3 2 7 76 0


