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- Problem 1. (80 points)

(a) (20 points) For which a € R is the matrix A given below invertible?
3
9

1 2
A=12 5 .
3 8 a

Remark: You can’t use determinants and you don’t have to compute the inverse.
(b) (10 points) Set a =1 in the matrix A given in part (a) above and solve the system

for




o

e |

” 3
Problem 2. (25 points) W= §/ U2

(a) (15 points) Consider a line L in R? that passes through the origin and w a unit vector 2
starting from (0,0) that is parallel to L. WWML that gives the % “2]
reflection operation: Ui z |
refr(z) = Ry - = for all z € R?, ¢ ‘/{2__/

that reflects a vector z € R? across L (you only have to write down Ry, you don’t have to

derive it). Show that :
RE=Ry Rp=1I

Does the above computation mean that Ry, invertible or not? If yes what is it its inverse?
Hint: For the computation R = I, you can just argue geoln/etﬂ'cﬂaﬂl:,
(b) (10 points) Consider the following subset of R*:

S ={(=zyly =2} | L

Is S a subspace of R? or not? Justify your answer. et ole
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Problem 3. (80 points)

(a) (15 points) Find the matrix of the linear transformation that first rotates a vector

1 V\ v € R? by an angle of 7/4 and then scales it by 10. Does the order of operations matter in N )
this particular case? < " j
(b) (15 points) Let f : R? — R® be the transformation given by (09 s v
\g g N g |
flz,y,2) =(y+z,z+z,z+y). ;5 |

I linear transformation or not? Justify your answer. Moreover, if your answer is yes,
find a 3 x 3 matrix A such that
| _Ix= or any X € R3. < b :
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Problem 4. (15 points)

Let A be an n X n matrix such that for some b € R", b # 0y, the equation

Azr="0 =
) lution. Can th i 8 5 |
has a unigue solution. Can the equation S A A b J
<O s toll
Ar =10 e(z,w? Sk
= k.’ O‘{’\'{:re‘ﬁ

have more than one solutions? Justify your answer.

i+ Ax-b hag a unigue sefution

Cwaw\@ frere's vio Cose Wgexre L VoW 1S
Diz 0 g-érnﬁmﬁ—e ColothioNg floc & C(ase e ve_

Sofvt ?’O’m> Tren for

No Veawse

pal S
st ch & fvove-
Ax= On < o [Ax CI\ pean

M(+ \/J e o (ase

=

A g-On oS & \}.ni((‘ﬂz o




