Math 225 Section M1 Final Exam
May &8, 2009

1. Consider the system of linear equations:

o+ 2x3 = 3
3z +4x5+ 53 = 12 (1)
3z, + 52,4+ Ty = 15

(a) {5 points) Write the above system as a matrix equation and as a vector equation.

(b) (5 points) Find all solutions of the system (1) and write them in {parametric) vector
form.

{¢) (5 points) Let A be the matrix of the system (1). What is the dimension of Nul A?
Justify your answer.

{(d) (5 points) Are the columns of A linearly independent? Justify your answer.

{e) (5 points) What is the rank of A? Justify your answer.

2. Consider the 4 x 4 matrices:

o0 o

A= B=

-

0
3
5

el ia R

2
5
0
0

oo oo
oo o

o

1

=]

7

(i) (10 points) Is any of A and B invertible? Justify your answer. Pick one that is invertible
and calculate the (2,4) entry of its inverse,

(ii) (5 points) Is AB invertible? Justify your answer.
(i) {5 points) Do the rows of AB span R*? Justify your answer.

3. Let A be a square n X n matrix.

(a) (5 points) Assume det{AT A) = 0. Show that A is not invertible.
(b) {5 points) Assume that AZ Az = 0 has exactly one solution. Show that 4 is invertible.

4. Consider the set 8 of all polynomials, p{t), of degree at most three with the property
p(-1)=0.
(i} {10 points) Is S a subspace of P37 Justify your answer.

(ii) (10 points) Let p1(t) = 1 +1t, pa(t) = =1 +t? and ps(t) = 1 + 3. Is {p1,p2,p3} a basis
for 87 What is the dimension of 87 Justify your answers.

5. Consider the 3 x 3 matrix:

5 -2 3
A= 0o 1 0
-4 7 -2

(a) (5 points) Find all eigenvalues of A. Note that 1 should be an eigenvalue.

(b) (5 points) Find a basis for each eigenspace of A.

(¢) (5 points) Is A diagonalizable? Justify your answer. If it is diagonalizable find a diagonal
matrix D and an invertible matrix P such that:

D =P AP,

6. (10 points) Let
2 -3
B= [ z 3 ]

Calculate B2009,







% = % ~2%;. -’-23

B 2
¢y A= (Z ;5] )/méfw_ velln froe adoue
- ’% S 7 | 4
Uy solibow of %a o 4 5/90@4{[__1]} o
e (0 4 )~ .
(o). Suwa Wl Mgag g&@ by m/% Qs
be ﬁéwwg w@WM
a0




Solution page .~

(e)  Oluw (W /)t mﬂ 3 @Z@W%@
Prowe (¢) we b M[Wuf/%’/z(g) Coudh=72.

V. ) dbA- 13(90[ 0 7);4@4@75(,«%4%
A 153 0—' %00?50:")%wmm%é

8~ |
)

- > 00 00
400 4_

ot

~ 2.@')”

() o (5 ): (Mﬂc)(aég%) 4o = O
=> /4@ L /\(W ZM&/@.

an, S’MC@ 748(0%@6 wwé&ﬁ ég {f{(éwm ecoliise
/me WW@%A%W;_




Solution page

2 bt (@) (4o A7)t 4 )= (k)"
o (Mﬂ)’)\:() =D Ml A=0 =) Ao NOT -

INVERTIBLE

(b) (ATA);C - O oo £x0cbly, 14 o
{uyplies A T i neasedlile (g G luoeae wattix
M) =) M@%J%o Q)Wﬂ)z——f@

— W%HO s AL (el

Lf@) 934 P, P be (wu g Heow,
(hed)co= FENEREYS 940 =0
o= ptt b we S
bt Pu § owd N wll Hew ._
(/w))('g)i): /IPC—U: N0 =0 f@’ﬁﬁf/w'm /SI
 Swa S b loed vt wlidiaee aacl
moég’c/&mw (s, m@?)) S a M?&w @//,?




Solution page

4 (i) At wi o oucteuce

CU@E) G AE«GhRE) = Or0leol%ol’

He s polyponcd

(=) (Cz-ﬂéﬁ@'ﬁcg )+ 546 +6 ézfégég: O+0t + ol o3

e

AN NN ‘ | ‘
W‘@& Y44 \%‘Qét)% 2 =) }O“ [02/{0% %w %_@W

S panacity gy

9 pin v §  law | pot) = Gt &
/0(—{) - Qg”‘q(‘{‘Ql’"Qg

Couscden O P (e, BUE)+U A %) = {af-ﬁ—e%ﬂﬂ‘:’ﬁ%

= (at-b-al-(f[g )*‘a{é*@ﬁﬂf&;ég

L—
= Ao

= Pl). E?: Vi1%, 13 gfﬂmd___g_

Lo % 67
-0

6




Solution page

Berowe PMWZ/WB EWWSO%«{}"Z ee &u% %gc@fp

G(’ﬂ,é%t S - ﬁ@‘?{ﬂ \ee oy Loy (2 locro = 3 .
/-/_/‘—/










Solution page

e Q“\/Cléa% g /Z‘A ~3 f

! ~2-N

-~ O

a A= A
. o ‘ 0 =
&) Y ,L{.F 3‘::0 (‘;,:/l—-l,O =/ AQ_:—~I

e ¢~ vebrs.

10




Scratch page

200Y
Thow B71_ ; O{J p
R izoc?f( £ }Wﬁf

F O (ﬂ_[)’zooa(




