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Math 314 Exam 1

Show all work. Include all steps necessary to arrive at an answer unaided by a mechanical
computational device. The steps you take to your answer are just as important, if not more
important, than the answer itself. If you think it, write it!

1. (20 pts.) For which value(s) of « does the system of linear equations, given by the
augmented matrix

13
A={11 1 | 31,
4 1

have more than one solution?
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2. (20 pts.) In a model of an economy, there are three sectors, labeled I, P, and T, which
purchase resources from one another:

sector B purchases 30% of the output of sector P, and 30% of the output of sector T;
sector P purchases 20% of the output of sector ¥, and 40% of the output of sector I
sector ‘T purchases 10% of the output of sector E, and 30% of the output of sector P.

The remaining output of each sector is purchased by that sector. If the total income

for sector 1 is 100 {units), what must the incomes of the other seciors be in order for each
sector to earn exactly what it spends?
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3. (20 pts.) The vectors i , [l) , and } do not span all of R, Demonstrate this
2 1 0

by showing that at least one of the standard coordinate vectors €; inIR! does not lie in the

span of these three vectors.
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ots.) T T :R2 — R? is a linear transformation with
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5. (20515 ’:;Y (25 pts.) Find the inverse of the matrix

2 3 6
A=1{3 2 3],
1 2 4

and use this inverse to find solutions to the systems of equations AZ = 5, for

B 1 . 2
b= 1]l andb=[1].
1 3

_, 736\ 20 12 Y 2o l2yq {29
jti:;}q/"ﬂ? 23 o j= S22 3 jore Jef 0M-flel-3
T 12y oo 22 6 (s O~1-2110-2
(2 y oo R L2 Y SRR SO
9 R R IR Et I ‘O“’ s\z, s 2
p-y-9|0 13 oo P4

£
f

m““"‘“‘i ( o L O ‘.-,("i’ 2 {72 sy O \ O mfg
\ 0 9 EEES: oo |t

IS AN loo 'f*”(«?’“”“v
'/

(o | | NN

g ~i~5,
s A

oL X £ A
’oE 4 ~ ~T 1 JE’AW e
A | S TG
S
f £ | [
N AV 16 “f"i@\ﬁfﬁ .
. T A y 5
}

Gt

S
i TSt Y
e ...i

it



f/* ;;‘t Lo s‘( _\
L EA W N\_ .
2 SN i
ff e VO
[ 2oy oz |
L. a oy l § I e
i £ !.f i £

T

!
:\‘ 3

-~y o f i I

Leh e )
. ,f" - .x-f{
/ v

,ﬁr‘%r% DA ”“%Lé F

i e

C}’%\;V/q{}m L;/ 5 S ) ‘M—ﬁs 4 L B
£ bns g <+ e g g P e A
%ﬁgﬁkﬁﬁ5fT s =3 ASY S

~ 6P T
(%3?%6\

s dhor vort

fwtﬂ;f‘ﬁff?/\‘ ) Ll
2 ﬁ\gﬂ:\ { s

‘] !f - - f i ‘(‘-E ;’J" feony '
d i i e 4 £ P P X
| / v T A N
S G EoA G I ST H v/
F TR Y e 1 ; i N S, ]
A ; g BN A } o IR Y
/ { y ! ! i? ! ! !i '
1] v ) g H
/ ! Do b . ;
/f i LI O ¥ fj g ?i 7 é g 7
i 3 /
\ / L S/ .

[ ~ovpo-YeN  {bo-5T N/ I
— 1 | S NP
- A5 T oA T .
= [sonay | Tlwes =L )Y
¢ A PN . f
: : o ) B /
/ v ’

i ) T e BT e
N Rl g Shaddt o5

S
o i

i)

fi/L {30 f@aw\a/
;,ji@!\ > |

i‘ (;’“' IS %,/uf(}\‘l(')} LAse. “

i

-
E

ﬂr\ {_} iy
u\a i




