To get credit for a problem, you must show all of your reasoning and calculations. No
calculators may be used.
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Multiple Choice (5 Points Each)

1. Find the dot product of u=1[1 3 7] and v =[—6 2 1].
(a) 7 (b) 0 (c) -7 (d) 1

2. If is an invertible x matrix, then which of the following are true?

i The columns are linearly independent.
ii The equation x = b might not have a solution for some b.

i1 The rank of s

(a)ionly  (b)ii &iiionly (c)i&iionly (d)i&iiionly (e) all are true.

3. Let  be the matrix

o = O O

(@)
(@)
o O = O

The system x = 0 has

(a) 1 solution (b) 0 solutions (c) 2 solutions (d) infinitely many solutions (e) not

enough information.

4. If is a 2 x 4 matrix of rank 2, then the dimension of the kernel of (v) v is
(a) 0 (b) 1 (c) 2 (d) 3 (e) 4
5. If -
1 23 5 4 3
= and =
2 3 4 4 3 2
then — =
4 2 0 -4 =20 6 6 6 010 1 2 3
a (b) (c) d e
2 0 =2 -2 0 2 6 6 6 2 0 3 4 5 6
6. If is a3 x 3 matrix with | | =4, and if is the result of scaling the first row of
by 3, then | | =
(a) 4 (b) 12 (c) -12 (d) o (e) Not enough information.
3 4 -
7. The eigenvalues of are 3 A ) - /\1_ 25
4 -3 H =321~
(a) 3,4 (b) 0, 7 (c) £3 (d) +4 (e) £5
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'R
2 3 k+lz+e-
8. Find all values of such that the set

_ 3h-24-0
Lk =
(T2 436 ]} = 2 -5k
I U k
does not form a basis for R3. = -0 & 2-0p
(a) 5 (b) =5 () 0,5 (d) 2 (e) It’s always a basis.
For the next two problems, let
_ _ 3 20
by 23N o2 3 L2 1 1\ “\o o0 | |
P‘"(?.Z L{bh 0060,)‘ -L 1222) i OO\tl))"
VW2 D24l I N + 1| D__ -3
] 2 3 4 o U | \ 9 4 3 3 © 60 | |
- ~2v
o | 1 3 6 4 4 Il =z o g v:
:.)[olll:l - - > oo (|l-_ r
oo © V=0 -
o e o . 6 O ooO0 S
9. A Dasis Tor the kernel of the map (v) = v is given by O O O O s
(a) {[-2100] [00 -1 1]} (b) {[-2 -1 () {1200/ [0011]}
d){112-1][1232][2242]} (e){[0 01 —1]}
10. A basis for the column space of  is given by
(@) {[=1 =110 [-2 -1 01]} ®) {[- =2 — = J}({[1012[0111]}
d){112-1[1232][2242]} (e) {001 —1]}
11. Let () = 2. Then the second order Fourier approximation to  over tzhe int_%_rval
[— ] is ;: evn 27 no on Rrms. j:_r X—L Jx = - __”_xl COS M e
(a) 2sin  —sin2 (b) %2 +4cos —cos2 () 1+cos +cos2 x* , Coswx
(d) 4—;:3 +4 cos — cos2 (e) Cannot be determined. 2% 2 S
122If ()= 243 +5¢€ o ),andif B={ +12 24 +1},then[]|s= 2 \Fap o
(a) [1 3 5] () 2 2 1] (@212 (@12 11] @21 © A
13. Which of the following are subspaces of 3( )7 ?(‘A\) y 7';{(7; ‘{?;HU- = __7: 51 s
OO+ O+ (V=0 - 2
i { () B)=3} % w
7 2_— S\f\VWA
i { ()] (4) =0} b o o
. , -
v{O")= 0)}v "
(a)ionly (b)iiionly (c)i&ivonly (d)i,ii, &iiionly (e)i,iii, & iv only.



APMA 308 FINAL MAy 157, 2008

€
7 —
1 4 . : T
4. If = then the adjoint of is ()=
27

T 4 7 4 T -2 72 -7 4
A Y e Y e Y
-2 1 2 1 —4 1 41 2 —1

5. fvi= 2+ *4+ ,vo= *4+ +1landvs= *+ +1,thenexpress3 > +2 +1

as a linear combination of v, vo, & v3: v+ AV Vg
(a) Vi + Vg + V3 (b) Vi + 2V2 — V3 (C) V] — Vo + V3 (d) —Vi + 2V2 + V3 (e) Not in the
span.

16. Let ( )=42+6 —4 2 Thenthegraphof ( )=1isan

(a) ellipse (b) parabola (c) hyperbola (d) line (e) None of these.
H 3 2
5 -
A > e,i%wo\\ . X=T 5 = \”BW\&&O\
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1. (a) (12 Points)Let

2 4 6 5
=11 =2 3| andb= |7
4 8

For what values of and does the system x = b have
(i) Many solutions?

(ii) A unique solution?

(iii) No solutions?

(b) (8 Points) Find the adjacency matrix A of the following communication network.
Find the number of 2-paths from ;to -, from ;to 3,andfrom 5to 3 using

the matrix 2
1\/2
T ’
7 5
‘lC\—7_37'> | -2 3 | %

> C € o |9 \)_’2,
O Il o-WL|c-a%|k

| -7 3|7
» o ¥ o6 \9
o © a\|lc-\0
o+ @R = unfﬂv& solohor !
o=l c4 10 > no sV
Cm 10 & wany <dofions
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v Py PB
P, o J l
P! o } | =A
P o] o o

e O A-doge phs Tk
1 g b TR

ﬂ_ - S\'O%L f\Do\J(\/\ —Fz,—_, ?3
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2. (a) (6 Points) Find an decomposition (if possible) of the matrix

1 2 -3
=12 1 0
-1 5 9

(b) (10 Points) Solve the system x = b using the factorization =

Y

2 4 2 1 0 0 2 4 2 2
=11t 5 2/ =4 1 0 =031 b=]5
4 -1 9 2 -3 1 00 8 7

(c¢) (4 Points) Using Cramer’s rule solve the following system

21+ 2:3
— 1+ 2=5
oz 3 )_1 |z 3 -3
+1 72 1 0O = o -3 (0 >+7/3 = |0 7> 6
| Il 6 o
l = 7| )
" N
7 5 |

\5
/ .1 T2 ]
bt |]s]-|5 Sl
2 -3 |||z 7/ o e g 2:
><=<3’:L 5
\/2.7"“6:5 = 5:4 7 2 = /g 7
'7_#—32-#'2:?:) 2= |5 3,.3*7,_1»] > 247 3
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Ax + L\y&z: R
Ax = - L\(l?/zq ’_2(5/8\)

- HY (% _ G0 _ -1\0

—_— = — —

24 24 14 Z4

_ - 55
o]
e ] e e
. 5 o
— ¥t X2
3
b= 15]
3 |
\5 \\ -
YaF A
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3. (a) (10 Points) Find an orthogonal matrix  such that

1 : . 3 1
= a diagonal matrix for =
3

(b) (10 Points) Find the characteristic polynomial and the eigenvalues of

30 0 13
25 711 -6
| 180 1 5

00 0 —2|

AST] = (3502 (D)

N=2: AT = I ] I‘” o] >1v=3=> V= Er]; >e

a-z= [P (asayeess v 5L

X=14:
— |z
MoT e
I I
=) C: |
. Y
\
| 2520 O \3 2-x o0 13
|A->z]= 26 7> W -6 C > 5
) = (7->) .| \3
\§ o > 5 > 5 -2\

G o O -2-%

3>~o
"

(7-») ( 2-%).

ER\YERNCEV N I

= e,{czwao\\vtsf A= Ay =3, 2,
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4. (a) (10 Points) Find the least square solution to the following system

A
R Lo {
— 14+ 2=0
-t {w]- |0
- 2 =1 o) _\ [“J - (
1=2 \ o ya
(b) (10 Points) Let be the inner product on 5 defined by
1
Co=[ 00
Let ()= —1 ()= +1 and angle between ( )and ( )be . Find
cos .
t \ o l/
A - -1 o | - 3 O | o
A [l l"O]'o(= 2705:/0: 3\/
ol o 3 o /o

S

pinw ()= " \,‘j [l‘ e 0‘} ’/3-B 1o
SR nﬂql » m: W

\05 (PWBZ f\ <=1 Ix = L3-l= =2/
o> (. GaS o = §0 s s Va5 lple /B

J;

I
{9, = §L (x+) dx = gl x dx= /3 2 lq\= 7/s

-2/ 3
so <¢coS O-= -\/ﬁ—ﬁ/\r; = - /\)"7'

11
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5. (a) (10 Points) Let :R?* — R? be defined by ( )= ( + — 2 ). Find the
inverse of .

(b) (10 Points) Let : R? — R? be defined by
( )=(-6 +4 —6 +3 -3 +2)

Let
B={(12)(23)}
B'={(200)(0-30)(001)}
be bases for R? and R? respectively.
Find the matrix representation  of  with respect to B and B'.

. % | B | -z -
Thesy)- \-zhﬂ ol [-\ l
TQ*}@ _ Y [‘F Yl R
S (3 /s
[ 5160 - Gt besd

\rD S \L\) ('& O \) <Z7O>o>+ o-(0,-3,0)+ I (6y0,1)
s(2,5)= (0,3,0)= 0:(20,0)+ (03,9t 0 (3301

[s)= o |

13
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6. (Consider the bases
B={2 +1 2%}

={1  +7
for 5. Let =5 243 +2.

(a) (10 Points) Find 5 and g
(b) (10 Points) Find the transition matrix  from B to B’. Compute p using and

_I/Z.
57\L—r B+ A =230 4B 3 Pyt 3

B-

5
By +3x+Q = A1 +-2x +563ex) 3 Py J
3'\%: X X +] 742’
N A ( o F l/
X O , il 2 ?Bt =
2 o
W 1% o O \
X
- _Z} Y
5

14



