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2. (20 pts) Decide whether each of the following statements is true or false. If one is false, explain
why or give an example showing that it’s false. (If it’s true, you don’t have to say anything else.)

(a) The transformation T’ ([ z }) = ﬁ 31/ ]} is linear.

Facse - T((5))=[7] ¢ TC) [2] Bcy lner Aesbmsn

(b) If M is an invertible matrix, then (M?)~! = (M~1)2

TRUE

(c) The matrix l :1)) 2 ] is invertible.

[ A ) =
FALSE—M[Z e]: PC =327 ©

(d) There is an invertible matrix M such that M~ = [ 1 } ]

Thcse - @ lf M= ivetlle, t 5o s M7, St
[\/ '/j 3 ot (aAe (clet ./:] :_c;)

}

(e) There is a matrix M such that M [ ! ] = {

2
TRUE

N Ot W

(f) If M is a 2x 3 matrix, then the equation Mx = b has either zero or infinitely many solutions.
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3. (20 pts) The color of light can be represented in a vector | G |, where R is the amount of red,
B
G is the amount of green, and B is the amount of blue. The human eye and the brain transform
I
the incoming signal into the signal | L |, where
S
R+G+B

intensity [ = 3

long-wave signal L=R—G

short-wave signal S =B — h+@

I
to | L
: S

R
G
B

Find the matrix M representing the transformation from
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4. (20 pts) The Springfield Zoo has two kinds of animals, monkeys and lions. One monkey eats
$hnsr worth of hamburgers in a month, and uses $ f); worth of fur-care products. Similarly, each
lion eats $hy worth of hamburgers in a month, and uses $f; worth of fur-care products.

(a) If the zoo has np; monkeys and ny, lions, how do you interpret the vector [ T ] = [ hyr R ] l M } ?
Y M JL ng

(b) How do you interpret the vector [ 11 } [ f}x l}i ] [ T:‘i ]?

l\m A A A"" m T AL o _ Y Sfe«f on /kmgwy’/s in a moalh
q (4.

= - \f\ & 1‘104{/4
'Cl_ AL B '\[\m nm t "Q."L ¢ gprn‘f on A/’C«fc f”"/“d" [

n\m he) [Am ] hon Nt b ML
DL em g [ - (1] I

:K}\Mﬂm‘f‘lLﬂL ‘f"Cm‘ﬂ/"'*-é//‘7
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5. (20 pts) Show that if the columns of a matrix M are linearly dependent, then the transformation
defined by multiplication by M is not one-to-one.

5“7 /V\: [VT - _17,\]. §,‘4c¢, e c,;/-\mns <re /1;\‘ 0(6/.//21_{ a~c

s (s noa e Sach fast
Juigs Cojmry G (ot lent ore ot ! )

w1123
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C‘ V) ’f'-uo'('CA Va = O,

We cen Vool tus €77 as

Gy, Marebre m(f]

Sinee [Cl/] ’#5‘/ mo\/zé- 57 M 0y Aot /—/

(EXTRA CREDIT) Which are better, matrices or linear transformations? Justify your answer.



