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1. Provide answers to the following questions. No justification is required.

‘ 1200 3 z; 2
. -12

(a) (2 points) How many solutions does the system g 8 (1) (1) _0 z3| = | 3 have?
o000 0™ 0

s

I‘\%\V\'\‘r%.
Cine [5?%‘(?) 0 g_ﬂ is o ref and 22, are

0
0

free voriobles .

(b) (2 points) Is there a 4 x 2 matrix with rank 47

No.

Consrder the rmf Crf +his matex. There ore

Ot most 2 \eadiué ONnes |

(c) (2 points) Consider the function T : R? — R2 given by T ([Zl:]) = [::: B y] . Is T linear?

2r+1
No
Linear tmﬂsfom’c\or\ maps 8 4o 0.

Bue T(3Y) = T0)+ 001

(d) (2 points) Describe the transformation T : R2? — R? given by T'(Z) = [—1 _1] & geo-

metrically.

1 s of the form Loc;g:&,wk\o‘r\ must be a
Oumonaction c‘f o Scoling ond c rotation.

Hest 0=y o=, 02+P= 2. The smler=3,
‘ RO O .
2

TS coutRrdpdewicly
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2. (a) (4 points) Find the inverse of the matrix 4 = [

—
N = O

3
. P
9

I=N

X &) lop |-5-63

Ty [O\b I 34
- -5 -$ 3

e ?3-1]

pRie B A P

Ll
(b) (3 points) Find a vector & € R® such that AZ = [O} . Is it unique?

1

Cine A7 oxists. |, thenp  exisis unique

s 7+ w[§] = [TH-17)
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3. (a) (3 points) Find the matrix of the reflection R : R? — R? that transforms [(1)] into [_01] "

Let, A be he Momx of the reflection R.

A\ [b*()} b=, [?\-c;}
e aRl=153-19)

then =0, b=

O -
— D

(b) (2 points) Find the matrix of the composition R’=RoR.

The mawix f R i A%
Moot 1 A=T5 315312 L) Do
Methed 2: Duing o0 ceflection wice js +he identity
R s o veflecdon in R,
Hoae R*= T,
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(c) (6 points) Suppose that T": R? = R? is a linear transformation that satisfies

([3]) =% = () -1

Find the matrix representing 7.

B ic the matrix x@m@m}n&‘r;
%[ \ [‘l !
Ag YE\T — “] (1} [

Then B:E—z\ E—\\} —1\1 \1 = E }

(d) (4 points) Find the matrix of the composition R~ o T

Cinee R%= T2, nehove R'=R
Then 'sT= RT [—‘4(—)5 |

\ A

The watrix of Ry [O Q}‘: ~4-5
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|
4. (a) (4 points) For which values of a, b the matrix A = [0 1

o8 O

0 b

1§ 0:=0vthen the Seond. column of A i [ 8] Hence
thoro Conle bR @ \eﬁo\‘a\% one in this Colwmn of rrefA).
Then vonk CAY£2. A is nat invertible .

Xf b=0,then 4he thind row of A is 100,01 Henee
e cant be o \eaclir\% one in thi¢ Yowof yrefiA).
Then rank ) <> A S not wertible .

} is invertible?

When O, D20 e
) O togy I-t )OD| 10~ 1 l[
010 1—% 010 |0k ,~then
[00 \o\ob\x ‘\'—00\ DO%‘*’D A a‘b
y 1 A s vart\b\Q
(b) (6 points) Consider the system AZ = [1] For which values of a,b is there a unique
solution? infinitely many? none? i
If A s mvertible, since A existg
X = A‘*[ | is the Unique Selution .
Hetce 0o, BAD = Uinique sl ution .
Iﬁ O\-o bZFO :
\ .
\ \ L(gf—j [ 0 QD\ \%\B \ '('hBTh\Y‘d Awy :>m) go\wﬁm.
oob VECEVAR
S% =0y &-‘-&O
| © )
[o ot | \ yoet, Io | ‘/a\ '/a'x. infinivy Wony. Shlurtonc
00D | O 00 O

(% is afree variable )



1‘? a=b=D

\ oY) e 1o 6 0O et \
K \\DX _,_i'\,\.[oox \\ 1.\[\{"\‘13 Many selutions

Do)
©©06 0O0ool\D (7(3. s o ffo,q Ullriabb>

—L\ summav%‘
0+0,b¥0 = unigue colurtion
—p 0 = NO Sa\t N,

b=0 = infinity Mmany Sl utiong.



