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1. Consider the system of linear equations

3z3 — 225 = -3,
I3 +2$4 +4.’L‘1 = 1,
2m1+$2—$3+m4_=2.

(a) (2 pts.) Write the coefficient matrix and augmented matrix for this system.

6 -2 3 © 0 -2 3 0i1-3
A=1l4 o 1 2 [AF]=14 o 21
2 o= B B B B3

(b) (5 pts.) Calculate the row-reduced echelon form of the augmented matrix.
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(¢) (3 pts.) Find the general solution of the linear system. Verify that your answer does in
fact satisfy all the equations.
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2. Let A and B be the matrices

100 1 00
A=100 01, B=|0 0 1}.
001 0 -1 0
(a) (4 pts.) Describe A, B geometrically as linear transformations /F
A'é": 'C", B?] = ?I
Ag,= 0 - Bes & D
AR =y B = & 5 J J

A s Projwf‘x‘uh on-l—v-l-{;; 1(2'\1\0“(,

x

BE '\a"u:"'b\n L-f 2:' r,l.-c.Lth M‘JrL-. -32~rlamg,

(b) (3 pts.) What are the ranks of A and B? Is either A or B invertible? Justify your
_ answers.

wnd  bonce @»(W(An = | |
%A A g v\o& s‘\\fb"{';kl.[ .
vamk (,B\ .: 3 sm;r ored LB) = [éf g] annch  bamce oLm(_(squB)) = 0

o Cad B Mvertible .
(,TTu .».mswp-\ vobubbn L-l 8 W avoihm "1 —*G.)

o 0o

rm‘t(k‘) = 2. shee rr'e( (A’) = { Io% c:]

(c) (3 pts.) Do A and B commute? Interpret your result geometrically

Ats:[éﬁg] | BA:[C')ZCI] AB  BA
o-~lod ' o 0 O
AR)e =%, (BA)?,= 2,
()&= & -5 (BAT = 0
- _ -
(e = 4 o R Y 4
nmage (AB)= Az ploms 2 Imy(&m= aa-flw

e (ABY = 2 -axis b (BA) = Y- axis



3. (a) (1 pt. each) Define: 1§ T2 R 2R i a lasar +onsfvmatio with mebvin A Hon
e kernel Kor (A) = ?;’e&“\'A?:?g

e image Tw(A) = % nc-mm\ A*—“'-‘;)' b some ?emnf

e rank | ML(M = leadi\r\% 1% o W{'\(A)

& span Tle 5.‘?__“,.. a-c ‘H.-.g S'-C{ D‘P veC“‘uu-s ET\'J"“.--JG,;; 5 "“.4 5(.{' np dlL Possitlc lvk-m- WL‘\G"VMJ
(e .(.L.,;e vet'[av: = 5 Ciﬁr-i--—--l CH?” I c};-",cu ant s*cﬂ-lﬁfsg

e basis |f Vs e sv'osrau-e LR d !3‘,.-\,1’?“ eV, He fi‘}:“—\-r:? % a lasy AV
;_s: e "f?..\‘ art lmur‘q n\»\Aaf.l.-.Ju-"" omd 4L -\J’:s sPMV

(b) If Ais a 4 x 5 matrix of rank 4,
e (1 pt.) Is A invertible? Why?
No,m['«' 5%««)! M“‘\'H’(cf o ke ';‘Wl"u'e -

e (1 pt.) What can you say about ker(A)?

dom (ke (AN B ) .

¢ (1 pt.) What can you say about im(A4)?
d»)w('w (A“ = 4
¢ (2 pts.) What can you say about a linear system whose coefficient matrix is A?

The solubin st will be a .lv\ru .



4 Let T :R® — R*be orthogonal projection to the subspace of R? with basis consisting of the

2
single vector [ -1 X . [Note: this is not & unit vector!] Le L 3= [_.?“-l
| -0 0 ‘3 2.3
- > , o I
(a) (4 pts.) Calculate Té,, Tés, Tés. _ Thn for my 7 € R F"'J'{Z;v T L
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(b) (2 i)ts.) Find the matrix for T.
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(c} (4 pts.) What are the dlm‘ensmns of ker(T") and im(T )? Find bases for these subspaces.
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You must justify your answers to receive full credit.



