Math 208 M Spring 2022 Final exam

NAME (First,Last) © . .ooerntie et e

Student ID ... s

Please use the same name that appears in Canvas.

IMPORTANT: Your exam will be scanned: DO NOT write within 1 cm
of the edge. Make sure your writing is clear and dark enough.

Write your NAME (first, last) on top of every ODD page of this exam.

If you run out of space, continue your work on the back of the last page
and indicate clearly on the problem page that you have done so.

Unless stated otherwise, you MUST show your work and justify your
answers.

Please be precise. Imprecise language such as ”‘this matrix is linearly
independent”’ or ”‘this matrix is one to one”’ will be marked down.

Your work needs to be neat and legible.

This exam contains 4 pages and 6 problems, please make sure you have a
complete exam.
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Problem 1 Read both parts of this problem, before you start doing calcula-
tions. You are given the vectors v1 = (1,a, —1), vo = (—1,1,2), v3 = (4, —4,a).

1. Find all values of a such that v1,vs,v3 do not span R3.
o=l 4o - 4 o L o
Q' 4] TR [0 1t -4-4o 2| O U a+§ b
-1 & Qb ;
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fyrf, ALY -2 a4 b 0 o -((1+@) 2

1S a=~ ([t -1 § 0 - .
{j b °© i 3 b Q< l} IS Q ¥~ ,Lrs-w“ s
'S @mes © o0 2 (*) +Q
] ?equ erebon  aod ue See
[ v=1 § o -l @
[o ) @+ b : 01 Qxg b aF-l
- 2 ol - -9 S
o 45' F3-Cp=755 o3 o) 8o~‘mb

Vi V. V3 do no‘f seQn 23 Wl“zn Q=-1 orqQ=-g

2. Give an example of a and b such that the vector (0,2, ) is not in the span
of vy, va,v3. Show your work to explain how you found your example.

For qxqm??a. iS Q =-~\ b can be Q.nsdf-b:ns_, as we e 5-(@0—.

(1) Qbo\&) Se p=z=o would uvork.
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Problem 2 Suppose that the general solution in vector form of AZ = 0 is
(—x4,x4,224,24). Answer the following questions; remember to justify your
answers. If you think that you do not have enough information to answer a
question, just answer ”‘not enough information”’.

1. How many columns does A have ?

Sinca A can ba moltipled ':I ‘:::; y +heo

A must hete & limas ':‘:

2. How many rows does A have ?

Wa do pot hawn tnoueh In Jocmatia,

3. Find a basis for Null(A), the nullspace of A

AN selutions $o Ax =o ara of Ha oca-
Ra(-4 5 2,1) » (1521) s & bxns Jor
Nol\ (A)

4. What is the rank of A 7

33 can k noqff‘,‘a 4+ rank =¢-4 =3

5. Is the first column of A in the span of the other columns of A?

-

_cl C& () C(‘] "_'
A l

Sioa Jor X = |

this Jefls us thatk c,=3<z+z<3 v so yes

2022-06-10 14:17:40 37 Sp2022Final.pdf (3/7)




Problem 3 Given W = {(z,y,2) in R® 1z +y + 2z = 0}
Find a 3x3 matrix A such that the null space of A is equal to W or explain
why this is not possible.

A = IR Al cows of A pead 4o b=
= il e (&, K, K jopsomek
Y i °3 ¥ &otm 1 ¥ R

Find a 3x3 matrix A such that det (A)=1 and the column space of A is equal
to W or explain why this is not possible.

W s @ fane  in Rs So i¥ has dimmension 2, ﬂ}ujmg
l'S ol Ad=w renk A=Z so Ats ot ingertib e,

bot Han det(A)=° #1 IKRPossigLe
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Problem 4 Given A = (i ‘2’> A-AL = [ ;-A Zi\}

1. Find all eigenvalues of A.

?(c\)': (2-&)2- 2SS =90 &2 Z-:\': Qg &= 7-/-3

2. For each eigenvalue A you found, give a basis B for E()) (the eigenspace
of \).

po[\[ ] besis U= (i, 1) } E:.}:Nol\[gj

3. Diagonalize A, that is find matrices P and D with A = PDP~!.

SR ERA N

4. The columns of P form a basis B; for R%. Find [(1,0)]p,, the vector of
coordinates of (1,0) with respect to By.

yoo @n wther alesfete P oamdl Hea  PU(J) = [0,

or boea ) |:| § ] i |
I =1, 0 [ =€, =21, o -2 -1| A, = _’i )x‘-.-l_)ﬂ,_:z

L("")]b"(z'&) meaning  tat G,0)= LChD)1L(1,-1)

. Find [A ( )} (Hint: can you use D ?)
DL, = [AL2)],,

p[0)e [33)[ )< [>]
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Problem 5 Consider the linear transformation T : R® — R? defined by
T(v) = 12 0Y)
Y=\ 0o -1)"

1. is T one to one ? Justify your answer.

No 372, o . +he @lummans ogKQrm
not e\'nurea indeganden’

2. Is it possible to find a linear transformation S : R? — R® S(v) = Bu for
some matrix B, such that T'o S , the composition of S and T, (recall that
this means that T o S(v) = T(S(v)) ) is one to one ? If you think it is
possible, find B, and show your work to explain how you found B. If you
think this is not possible, justify why.

ToeS s one to one <=> T[S[.,',]) and 1‘(5[‘;"]> Qra
f.’m.o.r?.é lne\eeenden‘l‘- T can sea thet Tu',:.,]) Qaa T({_?])
Qre ?:ne.:ar(’.% indzeeae\qa-& S &Hins S[l}:[é] cnd
5[‘7]:1?J,4X¢+ is B-= :,?>wou€d asek .

°

- -

L N LR 1] B B el O
Qé cé'

We need Al (B)= .26’_5 > 1’3 $he 00:5-3;3 Heoram ) &t B#0
prck Q.fg velues For Q,6b,c,d,e.):§ Svch the &

__,_r’.(q.u.c) + e (b12d) 40
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Problem 6 Suppose A is a 3 x 3 matrix with characteristic polynomial
p(A) = —=A(A —2)? and that the eigenspace for eigenvalue \ = 2 is
Ey={(z,y,2) in R®:ox+y+2=0}

1. Is A invertible 7 Justify your answer.

No A=0 (5 en Qfsgnuqe.ge Sor A

2. Is A diagonalizable ? Justify your answer. 3”

AH(©)=) and GRI9) =dim o Awmvst Hen ba betuween L endg
So GNHlo)=1 ad 50-"5?% (v) For donme V-

Ez rs < eQQnQ in R,3 Seo H’ bq; é:mgngfon L/-Hmre}o:&
elgs?qn(v, V) Qne T v, Vv, VS Pinee.c% inégeinéq;\-})

becowe Whra wa put *°S'-‘Htr bades ’ﬁ Qigen SPRGS LR
eQuaxs get & nem-?g jnd epRadent vecrors . So vV U, U,

3. What is the rank of A ? Justify your answer. s e bays :}oc (Z >

onsrSYING of eigeniecters

° A We can Qiegonelite

A he [ e e

93 the disowdsvon Sbow 001):‘4~JA=1

50 reak = 3-41=2 .
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