Math 272

Midterm 1

1. [9 points] Solve the following linear system of equations.

4y +12x3 -Txy = 8

Tp +3zr3 =24y = 1

xy =219 —dxy +5z4 = 8
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2. [9 points] Describe all matrices (z Z) that commute with the matrix 4 = (_34 g)

Note: There are infinitely many such matrices; one way to express your answer is to express
a, b, c,d in terms of one or more free variables.

| A I A TEA

___:> 3a-4b 4a+3b> _ 3&-“—((; Ib+4d
3c-4d 4e+3d “Hdarie 45434
Z:___ 3a-4h =3adYe
qa+3h = 3+Hd
3c-4dd = -4a+3c ol hdd
4eid = -4bt3d
B ~4b $4c =
_) de, -%dd = p
+a -4 =p alk hold
4hdc =0

(= b=-c and a= A

So +he wmdhices thak commude with A ane
tuse P e Sown (3 F) v c.d ane fue
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3. [9 points] Suppose that A is a 2 x 2 matrix that transforms the unit square in the plane in the
manner shown below.

e
¥
o =

| | .

(a) Determine A. There are more than one possible answer; you only need to give one.

Aseds (b)) 2 Q) o (D) & (5] G some ol
so the columns of A ane (',7) &(}{) in some oy

Ether (32) &0 (5 3) ba widawe

(b) Using the matrix A you found in part (a), determine the area of the parallelogram in the
second picture.

The parallelogram hos anec [ et
whidh s ether  [3u-z4l=10
n [Z:\= 3= 10
(scme cnswer negandlen of the answer

chogen mn {a),. of COLUIS«e).
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4. [9 points]

(a) Find the determinants of the following two matrices.

1 1 -1 5
1 2 =1 14

dikh = chl-(olo k ) (R7-=Rl 2 R3-=TI]
6 o
= |12 (uppen ticngul,|

[\ T S
(=l I

NE

(1w the 33 fowuls: 1:3:5%2:7 [+3-17 - 1H2-2.15- 3301
IS HY46 ~ H-10-9 =2).

-1
A8 = Ad'(:a \ f{) (R2-=R| & T3-=2R})
O o
= de{ o W 5) (R3-=722]
L (s L]

(Part (b} on reverse side)
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(b) One of the matrices A, B is invertible, while the other one is not. Determine which is
which, and then compute the inverse of the one that is invertible. For convenience, the

two matrices are printed again below.
1 -1 5
B=|1 0 9
2 -1 14

1 2 3
A=113 7
1 25

A o the invabble one, sMe dedA =0,
Row-neducirg clowgpide the  tdenfity malaix

1 7 301 o ©
\ 3 F |0 '
| 7 S 10 O \
! 2 3 Lt o o
?g'fg I 4 | =t v o
b ‘ O 2 -1 0 {
RI-=7R2 O s 48,9 ¢
‘ o 1 “ -1 I 0
4=+
fes*=7 6 6 i\ |-k o 2
R1-=Hs { o o |+t &-1 52
R 1+=5R3 CE l ¢l -2

o O | ~-1{z G 172

L0 P\—\":
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5. [9 points] Consider the following four vectors.
(1) ( 1 )

1 -1
Express b as a linear combination of 7}, 72, and 3.
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C‘—\:/‘; 'rCzT/I. +C:v_3 =‘l°

l C-‘
\ -1 2 Gy = -7
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| ! “ Cy
solvivig by now-reduckion:
Re2-=R1
l | I > i
S T 2 R 2 B
] U T [
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®ir 3 1 \ \ 8 o |
o o 1| -3 .
Rv=3)
Rig—=mz |1 O o] 3
¢ ( o SO
o 0 | -2
{Lb'—"' 1w +HV, ~2Vq l

| (I S
6 =2 1 [-y
6 0 3 -q
oo it
-2 o6 | -8
o | -3
Ci=F, (=4, Cy=-3

s the unige goltn,



@ Suppese that A &8 ane onvertdible nwn midluzer , and thakthe
P”OAW" AB & imvertble Poow that A v abo invertible.

soudim
Let C be th nvenye ob AB. This meam Fhak
(AB)C =T
3y asociclinily , A(BC) =T v welk. Thu

eans k. BC o the IV ol A in particulon,

A iventible



