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Test 2 X = g 1,/ ’% Name:
Dusty Wilson ’
M 'Ehy22 0 Unforiunately what is little recognized is that the most worthwhile
a M -4 gg". 3 % scientific books are those in which the author clearly indicates what
he does not know; for an author most huris his readers by
No work = no credit concealing difficulties.

Evariste Galois
1811 - 1832 (French mathematician)

x o |

Warm-ups (1 pt each)’: é +é= 5:!:} . ge = [m a] é‘zTéz =[]
. T Ly @}

1.} (1 pt) According to Galois, how do authors most hurt their readers? Answer using complete

English sentences.

A)t%ﬂm\j &Mvﬁt %r&ﬁ%&t W{‘t‘zﬂaz\t‘ %oﬂt@m‘wﬁi

-1 0 2
2.) (10 pts) Find all eigenvalues of 4=| 3 0 -6 | and state their algebraic multiplicity.
I 0 =2
A2 e [ )
3 Nk . = A
o o - 2= } m2-n)

i1

_— <\L-*f~’>\‘scu2,.-w&\ - QS

a (e e oS ”/"{B
- _n (\4\1,‘%’3_,}\3 M&Jsﬁp’
20 15 26H

= w"?f\a (™ o+ 3}

§i

T 4039 | 38.4%

= -3 .ém-g%, o le ?)_ T2 @1.{"‘%6 §§-5%

! In the warm-ups, éj refers to the standard basis (column) vector in R*.
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3.) (10 pts) Find the determinant of B =

£

o

(!

b
L 3 =
_,E - ?;
E? o 4 71
i +
-} 7 -1

I 1 0 3

2 1 -1 1
-1 2 3 -1
3 -1 =1 2
R - §
L I B
3 - 2
- 7 3]
g 2
T -1 -

2

543 ¢ {10 + --wﬁﬁngi_'z + 8 +g)Y

4 -3 - ys

=39
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Name: k@‘,ﬁ )
)

Test2
Dusty Wilson o o _
Math 220 U_r”-!fof‘ tunately what is little recggnzzed is that the mo.s_*t worthwhile
scientific books are those in which the author clearly indicates what
) he does not know; for an author most huris his readers by
No work = no credit concealing difficuliies.

Evanste Galois
1811 — 1832 (French mathematician)

-1 0 2

1) (10 pts) The matrix A=) 3 0 -6 has eigenvalues 4 =0 (with algebraic multiplicity 2)

P o =2

and A =-3(with algebraic multiplicity 1).

Find the corresponding (a.) eigenspaces, (b.) the geometric multiplicity of each eigenvalue, and
if there is an eigenbasis (c.) diagonalize 4.

()

(9

£ - <pa 2 @
& S@aw) { ol l:' j\
¥ &
) 2.

= baer t z 3 _.e}')t spar’ L _,;)

§ o li -4

the.. 3Mmm4_ ﬁav{m;@,f"y;}% A N=o 5
Z &Jﬁvﬁ %{‘ 0-{1 - g i} ‘ﬂ’_

() Ar 1S &%ﬁ?japwwid b,‘j B = }a. Vw3

a © o v o -"""&
w} G = & & D
F; ﬁ) o ‘“3
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I 1 3 1
: ) _ 2 -1 0 1
2.) (10 pts) Consider the matrix A=
-3 2 1 =2
4 1 6 1
a.) Find a basis for the image of 4.

ek (AN - e + 2 9 3
g U o { o
e e & o &

|

_ - 2
Iis for WV\({/TS; i Y

(1‘

b.) Find the kernel of 4.

¢) rank(4)=_¢ _and nullity(4) = L

3.) (6 pts) Define the following:

K

™1
|5 %
o] = ker LAy = sparl | |
[ :
i

a.) What does it mean if v,,...,¥ & R" are linearlv independent?

2 -

> : 3
&.3 V?«&—'”’ “E.&MV‘!"& = O
b.) What is the gpan of ¥,...,v, € R".
The.  setx of  all
£ v v
& Vi, Vi

¢.) How do we know if v,
“ﬂae_ﬁ owe. o, begis if

Ansd Span V.
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...V, € R"are a basis for a subspace J of R"?

'i‘szg are (.7




4.) (9 pts) Answer the following. 1 point per problem is for an explanation/justification:

a.) True or False, the image of a 3x4 matrix is a subspace of R*

sz,

‘?ﬂ?iﬁ@ﬁ e ;M@% 5 o sdlfss]aaae,. 2% {f},

b.) True or False, if 2ii + 3¢ +4Ww="5i + 6V + 7, then @, v, and w must be linearly
dependent, :

b Y s i ®
T A o = BM -+ By 4-%;':) 50 “C‘.?dam. B
s Hop-trvial sy d

i/’l@ jvvz - %Wa}wf %‘t’r

¢.) True or False, if 4 and B are invertible 2x2 matrices, then 458 must be similar to BA.

Tae @ ANAR = 844
) r
3 4

5.) (6 pts) According to our text, a subset W of the vector space R” is called a subspace of R"if
1t has the following three properties:

wenltn;

a_) < é‘-\),

e

by M,V W > eV e

chosed urder wddimion

) T oely awd ke = lkd < L0
closed opder scalar mol S phents oo
d.) (2 pts extra credit) One of these conditions is not necessary, which one and why?

(A’x,\ 3‘:5")% w%j{rzr‘g Lﬁ.ﬁﬁuﬁq Fto1s

addressed o (e £ k=0
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6.) (10 pts) For the matrix 4

nxn?

there are at least 9 statements equivalent to, “A is invertible.”

List at least five of them. List more for I extra credit point (each).

1.) A4 is invertible.

L

Vil

F“&MLQA\:

15 deea) 0

vii.) {1 pt extra credit)
;«JV‘H-{«%J Xl= o

iii. )

- viit.) (1 pt extra credit)

eols of A are L.z,
rretaY = L
41V.) o~ 11ix.) (1 pt extra credit)
I = !2. . ’
(A ) £ O 05 et o é‘y?&.) Valve,
Jear (a) = -2 x.} (1 pt extra credit)

eols 0¥ D Spaw @-

eols 0F A sl a bames Sor B

A% =t hes a ueigue Sold VI et

7.) (10 pts} Consider the linear transformation 7'(X) = A% such that 7'(¥)=2¥, and 7'(3,)=—%,

where i)‘}x'qand ﬁzz{‘l}.
!.j e

é_g"?@) ~JaLl S,

a.} Find the matrix B of the linear transformation

R |
b)If ¥= LJ , find [],

ﬁﬂ@“{f}

c.) For the given %, find [ (X)]B

ik ]

d.) For the given X, ﬁnd T(x

TR = Wq[]

[
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