
linear Algebra
resit 2021

solutions



2 -3 0 2 -3 1" 1: : :| :H: : :| :p0

3 -8 k 0 4 b- 6 2

'

÷ :| :-D-1: : : :
consistent if 6=-5 .

1b
. Unique solution if A has a pivot in

every column (6--10) and Az=b is

consistent
, so if 6=-5 .

Tc
.

The columns of A are linearly independent
if A has a pivot in every

column
,

so if 6=10
.

Td
.

This is not possible : A only has three
columns (not a pivot in every row ) .
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3A
.
detlm - XI / =/

4-X se

4 → / = -✗ (4-d) - 4se=o
I - 4X - 4x=O

( X -212=4+4 se < 0 if see -1
.

3.b. let ae= -5 .

Then i-25=-16
d- 2 = -1-4 i

✗ ,
= 2+4 i

,
12=2- 4i .

M - Cz - Ki)I = [
2 + Ki -5

4 -2+4;] - [2+14-5]0 0

→ 4=1%+4 :]

P=[ { f) ,
C =P"mp= [

2 -4

4 2 ] .

3C
.

Let se = -1 .

Then (X-25=0
,
so

✗ = 2 ( with multiplicity 2) .

M - zf = [
2 - l

4 - 2) ~ [
2 - I

o o ]
This results in only one linearly
independent eigenvector , so M
is not diagonalizable if ✗ = -1

.



4. HTH = [ 8 3) [ 5%1=125-15- 15 25 ]

det ( HTH - ✗I / = 125
-t - is

- 15 25- ✗ | = (25-112-152=0

(25-112 = 152

25 - t = I 15

F- 40 , Xz= 10 .

9=540
,
oz= To → E. = [¥0 %)

HTH - 4oI= [
-15 -15

- is - is ] - [ to :] → fi ]
e- f

'

HTH - IOI = [
15 -15

- is is ] - [ II ] → Ii ]
I. = rz]

v. 1¥. I
a-

'

a- na
-

- ¥01 : -5111%1=1%5%1--1!¥]
a.=¥Hk=¥o[ 1%11%1=155%1--1.4%1

U= [
HE 2/05

2105 - yrs ]
.

H= UEUT
.
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. Yi -_w_i= µ

,
)

vi. a- ÷•÷ " -1%1-7=1%1--1%1
E- w→ - É÷ a - É;¥- K

=¥t÷H÷HH
orthogonal basis for W :{ 4,4 , -03 } .

sb
. §=¥÷ 4- + ¥:¥k+¥;÷,b

=÷1+e+¥H= .

5C
.

Solve cikh-czw-z-G.ws = § :
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.

False Jf A has less rows than columns
,

then thee can still be a row without a

4%81 :] pivot, and the system can be inconsistent .

6b
.

Fatse The zero vector (I =Q ) is not an

element of the solution set
,

so it is

not a subspace .

6C
. true If A

""
= 0

,

then det (1-2021)=0 .

and det CA
""

) = (det A)
"21

,

which

implies det -1=0
. Therefore A is not

invertible
.

Gd
.
true If 5 is one - to- one

,
then A must

have a pivot in every column .
Then AT

has a pivot in every row
,

and therefore
T is onto

.

Ge
.
Tine Jf A and B are similar

,
then

thee exists an invertible matrix P such

that A= PBP
-1

.

It follows that
det 1- = det CPBP

")=(detP)( det B)Cdetp
"

)

=

del-B.detcpp-Y-del-B-del-I-detB.6f.TLWe know (zig) .cz
- of)=o .

It follows
that see + g- • z - 2- • g- - g-

•

g- = Itself - llyli -_ 0 ,
so 114112 -_ 11¥11? and therefore 11241=11811 .
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.

Let p.ge Q .

This means pct )=o and

qll )=O .

Then Cptq) (1) = pcl ) -19111=0 , so

ptq c- Q
.

Let PEQ and CEIR
.

This means pH=o .

Then Cp (1) = c. 0=0 ,
so Cpe Q .

This proves that Q is a subspace of Pz .

7-b. Since q ,
(1) =o and qz.li/-- 0 , both are

elements of Q .

and 9 , and qz are clearly linearly
independent ( qz has an ad and q , has not ) .

Since the dimension of Q is 2
, q ,

and

qz must farm a basis for Q ( by
the Basis Theorem ) .

7C
.
9,1-11=-2 qzc- 1) = 2

9,101=-1 qz(01=-4

q ,
(1) = 0 qz( 11=0

< q , , qz > = -2.21--1
. -4+0.0=0

.



7-d. Rise = {%? oh + {%?÷> oh
pl- 1) = O

p (o ) = I

p (1) = 4

pm = :÷÷¥ a. + a.

= - ¥ ( se- 1) - ¥0 ( 5 sei - se - 4)

=
- É se + É - si + E- se + ¥

= I - x2
.


