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21. Augment the matrix with the identity and use row operations to find the inverse:

_e 1y € 1|1 oy
AZs1n ® e11lo 1
e1 0 1y ¢l 10 6111 0 Iy ¢l 0] 1 -1
© % 1l100° % -1]1 200 Sal-1 4 & 1|1
Interchange RZ—-2r1+r2 R =-r, R=-r,+r,
r,andr,
1_€é1-1y
ATZe1 20

22. Augment the matrix with the identity and use row operations to find the inverse:
A_é3-1u®é3-1100
&2 1 &2 1/0 1o
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Chapter 12 Systems of Equations and Inequalities
6 10111, 61011
® &2 100 10®% @ 1]2 3
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Ll 10
AT= o 3

23.  Augment the matrix with the identity and use row operations to find the inverse:

_ €6 5u €6 5|1 Ou

Ao 20 ® @ 2l0 1
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r,andr, R=-r,

a_€é1 - 2l
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24. Augment the matrix with the identity and use row operationsto find the inverse:

&4 1 _ &4 1100
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25. Augment the matrix with the identity and use row operations to find the inverse:
€ 1 é& 1|1 Ou
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26. Augment the matrix with the identity and use row operations to find the inverse:
é 30 ® é 3|1 Ou

A:éb 20 & 2|o 15 whereb 1 0.
@@ 3] 10ug él 2% Oug él 3¢ Oug 610]-3 3u
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Section 12.5 Matrix Algebra

27. Augment the matrix with the identity and use row operations to find the inverse:

61 -1 1 61 -11110 Oy
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28. Augment the matrix with the identity and use row operations to find the inverse:
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el 1 20
29. Augment the matrix with the identity and use row operations to find the inverse:
el 1 1y 6l 1 111 0 Oy
A=a32 -1; ® a3 2 -110 1 Qy
a1l 20 &3 1 2|0 0 1o
gl 1 1 100821 111008210-3-2 1
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30. Augment the matrix with the identity and use row operations to find the inverse:

& 31 & 31110 O
A=gl 21, ® gl 2 1[0 104
& -110 & -11]100 1§
¢l 2110 10y ¢1 2 110 10 ¢l 2 11 0 10y
®g3 31/100;® 0 -3-2|1-30,®@ 0 1 Z[-3 10
& -11]00 I & -5 -1]10 -2 1 & -5-1]1 0 -2 1
Interchange R,=-3r, +r, R, =-ir,
r,andr, Ry=-2r +r,
610 -4] 4 -100 6L0-3] 4-100 é100| 2 -4 1y
® & 1 §‘% 1 0¢® &0 1 i‘é 104® & 10| 7 % -%0
@00 3[-3 31 00 1-3 330 ©O01-3 3 3
R=-2r,+r, %:%rs R.:%r3+rl
%:5r2+r3 RZ:-§I’3+I‘2
63 -4
At=a s -2
&2 3 g
31. Rewritethe system of equationsin matrix form:
pxry=8 @l e g &
I X+y=5 él 1y eyl €50
Find theinverse of Aand solve X = A 'B:
From Problem 21, A ‘;i 21” and X:A'lB:gi -%%:%

The solutionis x=3 y=2.

32. Rewrite the system of equations in matrix form:

] 3x-y=8 _é 3 -1y _éxu _é8(
booxey=4a  A%e2 w *Teyo BTaq
Find the inverse of A and solve X = A 'B:
1 él 1 él 1uéBu _ él2u
From Problem 22, A"~ = 2 3 and X = A B—62 30640~ &280°

The solutionis x =12, y = 28.
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33.

34.

35.

36.

37.

38.

Section 12.5 Matrix Algebra

Rewrite the system of equations in matrix form:

j2x+y=0 _& 1u _&u _ &0u
b x+y=5 Aa 10 XTeya BT e
Find the inverse of Aand solve X = A 'B:
a_él1l -1 _ a1 €1 -1géu_é 5
From Problem 21, A =1 20 and X=A B_él 20650~ &100"
The solutionis x =-5 y =10.
Rewrite the system of equations in matrix form:
1 3x-y=4 _é 3 -1y _ éxu _édu
L ox+y=5 AZe2 v *Teyr BT esg
Find theinverse of Aand solve X = A 'B:
a1 _ €l 1 _ s €1 1uédd _ é 9u
From Problem 22, A" = 2 3 and X = A B—é2 30650 ~ &34
The solutionis x =9, y = 23.
Rewrite the system of equations in matrix form:
] 6x+5y=7 _€6 50 _éxu _ér
Lox +2y=2 A 20 *Teya BTeax

Find theinverse of Aandsolve X = A 'B:

1_€é1-30 Al €1 -30é70_ é 20
From Problem 23, A &1 3 and X=A B_é-l 30820° & 10

Thesolutionis x=2,y=-1.

Rewrite the system of equationsin matrix form:
i-4x+ y=0 A_é4 1u X_éxu B_éOl‘J
1 6x-2y=14 66 -20 C Teyd © &4
Find the inverse of Aand solve X = A'B:

1_é1-30 _alp_ &1 -50600_¢& -7u
From Problem 24, A = &3 - 24 and X=A B—é3 - 208l40" & 280°

The solutionis x=-7,y = - 28.

Rewrite the system of equations in matrix form:
}6x+5y:13 A:é6 50 X:éxu B:é.3l]
12x+2y=5 e 20 eyl é 50
Find theinverse of Aandsolve X = A 'B:
1_é1-30 _a-lp €1 - 30630_ é5u
From Problem 23, A"~ = a1 3 and X=A B_é-l 306 50~ &0

Thesolutionis x =%,y =2.

Rewrite the system of equations in matrix form:
j-4x+ y= 5 _é&4 1
L oex-2y=-9 A6 -2 X
Find the inverse of Aand solve X = A'B:

_é&u o _ 650

-0 & 90
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39.

40.

41.

42.

43.

e—l e—l sUé Su_ é 35U
From Problem 24, A™* 53 - ZA and X=A'B= 53 -206-90" & 30

The solutionis X =~ ,y 3

Rewrite the system of equations in matrix form:
p2x+ y=-3 _ & 1u
l ax+ay=-a at o A_ea ag _eyu ~éal
Find the inverse of Aand solve X = A 'B:

1 7
From Problem 25, A= €1 "3 g x = A8 =€
el &y &

Thesolutionis x=- 2, y=1.

Rewrite the system of equations in matrix form:
jox+3y=20+3" 1, _ 3, _&u g 62b+3y
Tbx+2y=2b+2 & 20 ey &b+2(
Find the inverse of Aand solve X = A'B:

3\/ ~ 7z ~
From Problem 26, A= € & 20 gng x= AR = e-,; pué2b +3u _ €20

g 1-1j g 1 -1p82b+20 "~ el

The solutionis x =2,y =1.

Rewrite the system of equationsin matrix form:

I 7 . N s .
[2x+ y=- e exu ezl
| Y a ato A=€ g X=éuy B=€L
tax+ay=5 & a e et

Find theinverse of Aandsolve X = A 'B:

1 - 4 1 - ipaly 3L
From Problem 25, A2 = € 1 30 ang x = atg =€ 1 T3l _&U
el g el 20850 &
2 3
The solutionis * =3 Y~ 3.
Rewrite the system of equationsin matrix form:
jbx+3y=14 é 30 _ é&xu _édy
tox +2y =10 b* 0 A_eb 20 X_éyl]’ ~ 8l0a
Find the inverse of A and solveX A'B:
'5 EU % %l\,lél4l‘,l_é%l‘,l
From Problem 26, A™* a1 -1g and X=A"'B= 5 1 -168100 = &g
The solutionis X =3 Y =7,
Rewrite the system of equations in matrix form:
i X- y+z= 0 é 1 -1 1 éeX( é Oy
i -2y+z=-1 A=a 0 -2 15 X=ayy B=g1
i-2x-3y =-5 &2 -3 00 ezl & ol
Find the inverse of Aand solve X = A" 'B:
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Section 12.5 Matrix Algebra

From Problem 27,
é3-3 é 3-3 eln &2
At=g2 2 -lgand X=AB=g2 2 -Iys13=a 3y
&4 5 -20 &4 5 -20e50 e 50
Thesolutionis x=-2,y=3 z=5.
44. Rewrite the system of equationsin matrix form:
i x t+2z= 6 él 0 2y éx() é 60
i-x+2y+3z=-5 A=l 2 33 X=gyy B=g5y
T X-y = 6 el -100 ez é 60
Find the inverse of Aand solve X = A™'B:
From Problem 28,
63 -2 -4y 63 -2 -4p66) é 4
At=53-2 -55and X=A'B=53 -2 -53s5;=¢& 2
e~1 1 2u &1l 1 20e6u e 1o
Thesolutionis x=4,y=-2,z=1.
45. Rewrite the system of equations in matrix form:
i
| _ . s L
i X- y+z=2 Eéjl -1 1ld gxld %
1 -2y+z2=2 A=€é0 -2 Iy X=éu B=€X
! € U e u Y
i g ol &2 -3 o &l &
1 y )
Find the inverse of Aand solve X = A'B:
From Problem 27,
63-3 1 ¢ 3-3 L&u é i
A'l=g2 2 -lgand X=A'B=g2 2 -1;24=¢& 30
&4 5-20 &4 5 -20g0 & 1y
1 1 _
The solution is * E’y_'é’z_l
46. Rewrite the system of equations in matrix form:
poX rem e €1 0 20 &b €20
i 3 é U éu e (
[-x+2y+3z=-5  A=81 2 30 X=&0U B=& i
I 2 é u ey e [
Foxey =2 el -1 0d ezl e 2
Find the inverse of Aand solve X = A'B:
From Problem 28,
63 -2 -4y 63 -2 -4p6 20 élu
'=a3-2 -55and X=A'B=53 -2 -545 =&l
&1 1 20 &1 1 206 20 &40

The solutionis X =+ Y= 1253
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47.

48.

49.

50.

Systems of Equations and Inequalities

Rewrite the system of equations in matrix form:

i x+ y+z=9 el 1 1 exu €9
i3x+2y- z=8 A=a32 -1 X=gyp B=g8;
P3x+ y+2z=1 e 1 20 ez éll
Find the inverse of Aand solve X = A" 'B:
From Problem 29,
L €3 b &3 1 Juon &3
A'=g 3 }-3pgandX=A"B=g3 3 -3a83=6 Zu.
5 3 .2 Lo 5 3 .2 1810 25
es -7 7u es -7 37U e Tu
34 8 12
Thesolutionis * = "7 Y= =477,
Rewrite the system of equationsin matrix form:
i3x+3y+z=8 &3 31 XU é8y
i X+2y+z=5 A=gl 2 1u X=ayyp B=a5
T2x- y+z=4 & -110 ezl e4d
Find the inverse of Aand solve X = A 'B:
From Problem 30,
Al=g 3 2-ZgandX=A'B=g 3 3 -2a8H3=630
. 5 9 3a < 5 9 2adA0 &Ln
ey 7 7u es 7 77U eTu
8 5 _ 17
Thesolutionis X =7 Y= 2 2= =
Rewrite the system of equations in matrix form:
i
I ox+ y+2z=2 . . . L
! e1r 1 M &u ex
[ 7 € U eu et
I3x+2y- z= = A=€3 2 -1), X=&u, B=8&il
| 3 : U eu €0k
i 10 a8 1 2 e 3L
I3x+ y+22——3
Find thelnverse of Aand solve X = A 'B:
From Problem 29,
. &3 % 3 &3 3 Jué2u éu
Al=e 3 F-fuandX=A"B=¢ 3 3 -7uein=élg
. 3 2 1A . 3 2 1A.10 A 22 A
e7 -7 7 e 7 -7 7JU6su esu
1 2
The solutionis X =3 Y =273
Rewrite the system of equations in matrix form:
i3x+3y+z=1 &8 31 éxXy ély
i X+2y+z=0 A=gl 2 1u X=ayyp B=&0y
T2x- y+z=4 e -110 ez é40

Find theinverse of Aand solve X = A 'B:
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51

92.

53.

55.

Section 12.5 Matrix Algebra

From Problem 30,

.1e§‘§ %u e?él‘ %Uélu é Ly

Al=g 3 2-2gandX=A'B=g 3 3 -240=¢ 1

2 ¢ % &3 3 3040 el
Thesolutionisx=1 y=-1z=1

Augment the matrix with the identity and use row operations to find the inverse:

& 20 & 2|11 0y
Ao 10 ® & 10 19
e42|10u 6l 1] 4 0Q
® 16® @ 0]-3 19

='§r1+r2 R_Zrl

There is no way to obtain the identity matrix on the left; thus, thereis no inverse.

Augment the matrix with the identity and use row operations to find the inverse:
_é3 3 &3 3|1 0u
A_éﬁ -10 ® &6 -1l0 19
1 0ug €1 -¢]-3 Ou
eO O 2 lu &0 O 2 1o

R2—2l’1+l’2 Rlz"zrl

Thereis no way to obtain the identity matrix on the left; thus, thereis no inverse.

Augment the matrix with the identity and use row operations to find the inverse:

A_é15 3u ® él5 3|1 0y
—al0 20 'e1020 10
o €5 3| 10 EOU

60 0|-3 15°® e0 |-
R2:-§r1+l’2 Rl_Erl

There is no way to obtain the identity matrix on the left; thus, thereis no inverse.

Augment the matrix with the identity and use row operations to find the inverse:
A_é3 Ou ® é¢3 0|1 Ou

“é4 00 €4 0|0 10

30]1 Ou® él 0

600]|3 1p &0 O

Rz_§r1+r2 R1:_§rl

1
-3 Ou

®e
§ 1o

There is no way to obtain the identity matrix on the left; thus, thereis no inverse.

Augment the matrix with the identity and use row operationsto find the inverse:

&3 1 -1 &3 1 -111 0 Oy
A=al-4-7 ® a1-4-710 10
el 2 50 el 2 5|00 1o

1231



Chapter 12 Systems of Equations and Inequalities

56.

S7.

59.

61.

63.

65.

e125001ue12 5100 Iy é12 5|0 0 1
®al-4-7010,0 9 -6-12[01-1,@ H 1 2[0 -} &4
&3 1-1[1007 @ 7 14|10 33 & 7 14|1 0 3§
Interchanger, and r R,=-r,+r, R, =-%r,
R =3r, +r,

é1 0 110 % %o

® & 120 -3 &g

0 00]1 % 3q

R=-2r,+r,

R =-7r,+r4

Thereis no way to obtain the identity matrix on the left; thus, thereis no inverse.

Augment the matrix with the identity and use row operations to find the inverse:

él 1-3y é1l 1-3]10 0y
A=a2 -4 1, ® 52 -4 110 10y
&5 7 10 &5 7 110 0 1g
6l 1 -3 100y ¢ 1 -3|11 00y €10 -%|%5 £ Ou
®D-6 7[-210,® D 1 -%|5-50,® 01 -%[5-%0qg
€0 12 -14] 50 10 & 12 -14|15 0 10 &L O 0O]1 2 1
Rz:'zrl"'rz R2:-(-13r2 Riz_r2+rl
R =5r,+r, R, =-12r, +r,
There is no way to obtain the identity matrix on the left; thus, thereis no inverse.
é 001 0.05 -0.01y 6026 -029 -0.20y
g 001 -0.02 0.01 58. & 1l21 163 1.20
& 002 001 0.030 ¢ 184 253 1800
é 002 -004 -0.01 0.01y é 001 0.04 -0.00 0.03y
g 002 005 003 -003 60 é 002 -002 0.01 0.01,
a 0.02 001 -0.04 O.OOL,l ' & 004 002 0.04 0'061.’1
& 002 006 0.07 0.060 é 0.05 -0.02 -0.00 -0.09
Xx=457, y=-6.44, z=- 2407 62. X=456, y=-6.06, z= - 2255
Xx=-119 y=246, z=8.27 64. x=-205 y=388, z=13.36

(@ Therowsof the 2 by 3 matrix represent stainless steel and aluminum. The columns

represent 10-gallon, 5-gallon, and 1-gallon.

The 2 by 3 matrix is: The 3 by 2 matrix is:
é00 350 400y é&00 700y
&00 500 850q &350 500
&l00 8500
(b) The3 by 1 matrix representing the amount of material is:
.o
a8y
e 30
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Section 12.5 Matrix Algebra

(c) Thedaysusage of materialsis:

&00 350 4000 xélg“ &11.5000)
54~ e17,050

&00 500 8500 € &
11,500 pounds of stai nlas steel and 17,050 pounds of aluminum are used each day.
(d) Thelby 2 matrix representing cost is.
[0.10 0.05]
(e) Thetota cost of the days production was:
,£11,5000 _
[0.10 0.05] X450, = [2002.50]
The total cost of the days production was $2,002.50.
66. (a) Therowsof the 2 by 3 matrix represent the location. The columns represent the type

of car sold.

The 2 by 3 matrix for January is: The 2 by 3 matrix for February is:
é00 250 50y 50 100 30u
&50 200 1400 @50 300 100(

(b) Adding the matrices:

€00 250 500 €350 100 30u_ €750 350 80u
€50 200 1400 &350 300 1000~ &800 500 2400

(c) The3by 1 matrix representing profit:
6100y
&ls0y
€000
(d) Multiplying to find the profit at each location:

a50 350 805 00U 435000

xe']_50u_
é@00 500 2400 20001 €203,000

The city location has atwo month profit of $143,500. The suburban location has a
two month profit of $203,000.

67. We need to consider 2 different cases.
Casel: a1 0, D=ad-bctO.

. . y & b1 U¢ b [1 U
G opjr ot § bl g & = |z wa = |- O
A=¢ Imes |z weé a ja o=@ b Ja ¢
& do 1f E: alo 15 e 4. c g g adchc ¢
& al a & a | a %
R=2x; R =-cxg+1,
e 1 u € 1 be -b L
& bl = 0 U + L
%’4@%‘ ;‘ a Usy, ® € 1 a(ad- bc) ad- bc(
¢ a u 4] c a t
ad- bc ad- bCH g ad- bc ad - bct
20, 2,
R o R=g 35"
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Chapter 12 Systems of Equations and Inequalities

1 bc 1x(ad- bc)+bc _ad- bc+bc ad d
Note that -+ = = = =
a afad- bc) a(ad - bc) afad-bc) afad- bc) ad- be
¢ 1 bc -b ld é d b U
So, we haveg' Ola a(ad- bc) ad- bCl:J:g" O ad- bc  ad- bCij_
’ oY _c a & 1] _¢ a_Jy
& ad- bc  ad- bou € ad- bc ad- bct
e d -b U
e U ®d - ®d -bu
Therefore A*=€ ad- bc  ad- bei—c- 1 -iéd btj'F?-iéd blLJ
c a U ead- bhcec al eD®c aft

é
€ ad- bc ad- bcH
where D=ad - bc.

Case?2: a=0, D=ad-bc? 0.

First notethat D=ad - bc =0xd- bc=-bc! 0pb b1 0 and c? 0.

. X - gy € 10
® b1 ol do 10§ 4y Ly g do
A=€ U3 ®€ Us®g ¢|° ca%®S ¢,
& do Iy L @ by @ i o
b t
. 21 21
interchanger, and r, R==x R —erz
c
¢ -d 1
— =(
moe Jbc cd
© 41
g b d

where D=ad - bc =0xd- bc=-bc.
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