Chapter 12

Systems of Equations and Inequalities

12.4 Systems of Linear Equations: Determinants

1.  Evauating the determinant:

31
2 5[73@- 4=6-4=2

2. Evauating the determinant:

6 1
e o|=6(2)- 5(1)=12- 5=7

3.  Evauating the determinant:

S alFe@- cn@=18+4=22

4.  Evaluating the determinant:

2 g’ =8(2)- 4(-3)=16+12=28

5.  Evaluating the determinant:

-3 -1
p 2|:-3(2)- A-1)=-6+4=-2

6. Evauating the determinant:

‘_‘5‘ §|= 4(3)- (-5)(2) = -12+10=-2
7.  Evauating the determinant:
3 4 2
-1 5 1 5 1 -1
1 -1 5|=3 -4 +2
2 -2 1 -2 1 2
1 2 -2

(- D(-2)- 29]- 4[X- 2)- A5)] +2[12) - A- D]
32 - 10)- 4(- 2- 5)+2(2+)

=3-8)-4(- 7N+

- 24+28+6

10
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Section 12.4  Systemsof Linear Equations. Determinants

8.  Evauating the determinant:
1 3 -2
6 -5 6 1
-3 +(- 2)
8 3 8 2

41 -5
6 1 -5|=
2 3
8 2 3
=1(3) - 2(-5)] - I6(3)- 8(- 5)] - 2[6(2) - g ]
=1(3+10)- 18 + 40)- 2(12- 8)
=18 - 3(58)- 2(4)

=13-174-8
=-169
9. Evauating the determinant:
4 -1 2
-10 6 0 6 -1
6 -10 =4|_ |-(-1)| +2[® -
1.3 4 34 14741 -3

= 4- 1(4) - O(-3)] +1[6(4)- 1(0)] + 2[6(- 3)- 1(- 1)]
= 4(- 4) +1(24) + 2(- 17)

=-16+24- 34
=-26
10. Evauating the determinant:
3-94
4 0 10 1 4
1 40 =3|_ |-(-9)| vql
8 -3 1 31 8 1 8 -3

=34) - (-3)(0]+910) - 8(0)] +4[1(-3)- 8(4)
=3(4)+9(1)+4(-35)

=12+9- 140
=-119
11. Set up and evaluate the determinants to use Cramer's Rule:
jx+ty=38
{x- y=4
I 1 41—
D=|] 7|71 D-10 =-1-1=-2

8 1
D, =|,4 _1|:8(-1)-4(1):-8-4:-12

X

18
D, =[] 4|=14-18)=4-8=-4
Find the solutions by Cramer's Rule:

D, - D, -4
X:U:%:G y:.ﬁy:jzz

1203



Chapter 12 Systems of Equations and Inequalities

12.  Set up and evaluate the determinants to use Cramer's Rule:
I X+2y=5
tx- y=3

o2 L
D_1_1|_1(-1)-1(2)_ 1-2=-3

5 2
D, =|3 _1|:5(-1)- 32)=-5-6=-11

15
D, =11 3 =13)- 1(5)=3-5=-2
Find the solutions by Cramer's Rule:
D111 b_-2_2
- D™ -3 3 - D™ -3 3

13. Set up and evaluate the determinants to use Cramer's Rule:

15x- y=13
tox+3y=12
D= g '§|=5(3)- 2-1)=15+2 =17
13 -1
D, =12 3 =13(3)- 12(-1) =39+12=51
513
D, =|3 12|= 5(12) - 2(13) = 60- 26 = 34
Find the solutions by Cramer's Rule:
D, _51_ Y 34 5
-"DTI7T Y=p~ 17"
14. Set up and evaluate the determinants to use Cramer's Rule:
] X+3y= 5
tox-3y=-8

1 3
D=|2 _3|=1(-3)-2(3):-3-6=-9

D =|. 2 _§|:5(-3)- (- 8)(3) = -15+24 = 9

D, =|3 _glzl(- 8)- 2(5) = - 8- 10= - 18

Find the sol uti ons by Cramer's Rule:
_ D, _Db _-18_
x=g=g=-1 y=p=Tg=2
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Section 12.4  Systemsof Linear Equations. Determinants

15. Set up and evaluate the determinants to use Cramer's Rule:
1 3X =24
b x+ 2y=0

D= 3 O|=6-O:6

D:240| 48- 0 =48

D, =|3 24| 0- 24=-24

Find the solutions by Cramer's Rule:

D, 48 D, -24
X=p=%-8 Y=p=Tp -4
16. Set up and evaluate the determinants to use Cramer's Rule:
j4x+5y=-3
i -2y=-4
_|4 S|_ _
D=1, . 2—-8-0—-8

DX=_4 2| 6+20=26

_|4 -3
D, =g . 4 =-16-0=-16
Find the solutions by Cramer's Rule:
D, _26 _ 13 D, _-16 .
XD~ "7 Y™ DTT®C
17. Set up and evaluate the determinants to use Cramer's Rule:
] 3X- 6y =24
15x+4y =12
_13 -6[_15 [ 2m—
D= 5 4|—12 (-30) =42
_|24 -6|_ -
D, = 12 4|—96- (- 72) =168
_|3 24| _ _
D, =|3 12|_36-120_-84

Find the solutions by Cramer's Rule:
_D,_18_, D, -84 _ )
~ D~ Y=o ~77 ="
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Chapter 12 Systems of Equations and Inequalities

18. Set up and evaluate the determinants to use Cramer's Rule:

12x+4y = 16
f3x-5y:-9

D=|5 3|=-10-12=-22
D, =|’5 5|=-80+36=-44
D, =|5 13|=-18-48=-65

Find the solutions by Cramer's Rule:
_D_-4_, _D_-66_3
XD =2 Y D TTmT

19. Set up and evaluate the determinants to use Cramer's Rule:
13X-2y=4
16x- 4y =0
3-2
6 -4
Since D = 0, Cramer's Rule does not apply.

D=| |:-12-(-12):o

20. Set up and evaluate the determinants to use Cramer's Rule:
j-X+2y=5
1 4x- 8y=6

-1 2|_ _
D—| A _8|—8-8—0
Since D = 0, Cramer's Rule does not apply.

21. Set up and evaluate the determinants to use Cramer's Rule:

12X-4y=-2
f3x+2y= 3
12 -4|_, [ 1ov—

D= 3 2|—4 (-12)=16
_|-2 -4|_ _
D, = 3 2|--4-(-12)-8

_|2 -2|_ _
D, = =6-(-6)=12
=3 3|=e-e®
Find the solutions by Cramer's Rule:
D,_8_1 D, _12_3

X=95 =162 Y D-T-1%
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Section 12.4  Systemsof Linear Equations. Determinants

22. (a) Setupand evaluate the determinants to use Cramer's Rule:

.}3x+3y:3
! _8
}4x+2y—§
|3 3|_s 15—
D= 4 2 =6-12=-6
33
D, = g2 =6-8=-2
33
D, =4 g =8-12=-4
Find the solutions by Cramer's Rule:
— Dx - 2 _ 1 _ Dy - 4 2
X*D~75°3 YD 783
23. Set up and evaluate the determinants to use Cramer's Rule:
] 2x- 3y=-1
f10x+10y— 5
2 -3
D=|,5 3 | 20- (-30)= 50
D, =|"2 :3|=-10- (15 =5
X 5 10 - ( )_
_| 2 _
D, =410 5| 10- (-10)= 20
Find the solutions by Cramer's Rule:
X_Q_S 1 _Dy_20_2
"D D Y D -
24. Set up and evaluate the determinants to use Cramer's Rule:
13x- 2y=0
15x+10y =4
13 -2l _an. .10 =
D= 5 10|—30 (-10) = 40
_10 -2|_ —
D, = 4 10|—0-(-8)-8
_|3 0] _ _
D, =15 4 =12-0=12
Find the solutions by Cramer's Rule:
D, 8 _1 Db _12_3
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Chapter 12 Systems of Equations and Inequalities

25. Setup qnd evaluate the determinants to use Cramer's Rule:
{ 2x+3y=6

! 1
} X - :_

00

‘_-2 3=-5

N ) =N
H

28
1

D, =

= N
o))

Nl

ERCE

Find the solutions by Cramer's Rule:
2 150

_51

y=2

Dx
X ==—== =
D D -5

-5

Nloo

26. Set up and evaluate the determinants to use Cramer's Rule:
11
X+ y=-2
2
b x- 2y= 8
1
p=|z Y=-1-1=-2
1-2
-2 1

D= g _2|=4-8=-4

L -2
=z
D, 1 8

Find the solutions by Cramer's Rule:

=4-(-2)=6

D, -4 D
:-Exzﬁzz y:-ﬁy:%:-g

27. Set up and evaluate the determinants to use Cramer's Rule:
] 3x-5y=3
115x+5y =21

_| 3 -5|_ _
D=[z o|=15-(-75) =90

X

D, = 21 5| 15- (- 105) =120

D, = 15 21| 63- 45=18

Find the solutions by Cramer's Rule:
_D, _120 _4 _D _18_
X*DPT®™M"3 YDT®™"
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Section 12.4  Systemsof Linear Equations. Determinants

28. Setup qnd evaluate the determinants to use Cramer's Rule:
{Zx- y=-1
! 1 3
I x+=y= =
I 2y 2
o (-1)=2
. = =

1
2

D=

-1 -1

X 3
2 2

1 aego

N

_2 -1_
D, =,

3
2

Find the solutions by Cramer's Rule:
1

X

— — - Yy _
X=p=3 Y D372

29. Set up and evaluate the determinants to use Cramer's Rule:
i X+ y-z=6
i3x-2y+ z=-5

T x+3y-2z=14
1 1-1 )
SERREET R
1 3-2 3 -
=1(4- 3)-1(-6-1)- 1(9+2) =1+7- 11=-3
6 1 -1
-2 1 -5 -5 -2
D, =[-5-2 :6| |-1 o |
x ] 14 -2
14 3-2 3-2 14 3
=6(4- 3)- (0 - 14)- 1(- 15+28) =6 +4- 13=-3
16 -1
-5 1 | 3-5
D,=|3-5 1|=1}:3 |-6 +(1)
S PRV B 114
=100 - 14)- 6(- 6- 1)- 1(42+5) =-4+42- 47= -9
1 16
_ _4-2 -5 3 -5 3 - 2|
D,=|3 -2 -5[=1 1 +6
1 312 314 1 14[7°11 3

=1(- 28+15)- 1(42+5)+6(9+2)=-13- 47+66 =6
Find the solutions by Cramer's Rule:
-9 D

Z

— X — — - Y _ — — 6
Xx=p=3=1 y=p=3=3 z=p=3°
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Chapter 12 Systems of Equations and Inequalities

30. Set up and evaluate the determinants to use Cramer's Rule:
I X- y+ z=-4
i 2x- 3y+4z=-15
15x+ y-2z= 12

1-1 1
3 4 2 4], |2 -3
D=(2 -3 4=1| _ -(-1)| A+
273 A= 12 5 -2|*45 1
= 1(6- 4)+1(- 4- 20) +1(2+15)=2- 24+17 =-5
411
3 4 15 4| [|-15 -3
D, =[-15 -3 4:-4| ] |-(-1) 22+ |
-3 2 1 -2 12 -2t 12 1
= - 4(6- 4)+1(30- 48)+1(- 15+36) =- 8- 18+21= -5
1 -4 1
_15 4| 2 4], |2 -15
D, =[2 -15 4|= B B +1|
2 I B VI 5 -2|"5 12
= 1(30- 48)+4(- 4- 20)+1(24+ 75)=- 18- 96+ 99 = - 15
1-1 -4
3 -15 2 _15 2 -3
D=2 -3 -15|=1 - (-1 |+(- 4)|
AR e I 5 12 5 1

= 1(- 36+15) +1(24+75)- 4(2+15) =- 21+99- 68=10
Find the solutions by Cramer's Rule:

31. Set up and evaluate the determinants to use Cramer's Rule:
i X+2y- z=-3
i 2x- 4y+ z=-7
1- 2x+2y-3z= 4

12 -1 4 2 1 2 -4
D=| 2 -4 = ) +(- 1
2 -3 -2 -3 -2 2

-2 2 -3
=1 - 2)- 2(- 6+2)- 1(4- 8)=10+8+4=22

32l 4 1| |7 1 7 -4
D =|-7 -4 1:-3|2 3-2‘4 3+(-1)|'4 ,
4 2 -3 )
=32 - 2)- 2(21- 4)- 1(-14 +16)=- 30- 34- 2= - 66
1 -3 -1
0=l 2 -7 al=a[ " Hal 2 e 27
v 14 -3 -2 -3 -2 4
-2 4 -3

=1(21- 4)+3(- 6+2)- 1(8- 14)=17- 12+6=11
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Section 12.4  Systemsof Linear Equations. Determinants

2 -7 2 -4
2|, 4+('3) 2 2
-2 2 4

=1(-16+14) - 2(8- 14)- 3(4 - 8) =-2+12+12=22
Find the solutions by Cramer's Rule:

z

1 2 -3 4
D=2-4-7=1| )
4

D, _-66_ , b_u_1 __D_22_,
X=p T " Y=D =273 "DT2"
32. Set up and evaluate the determinants to use Cramer's Rule:
i Xx+4y-3z=-8
i3x- y+3z= 12
T x+ y+6z= 1
1 4 -3
13
D=(3 -1 3=1| | +(- 3)| |
1 1 6 16 16
=1-6- 3)- 4(18- 3)- 3(3+1)=-9-60-12=-81
-8 4 -3
-13 12 3 12 -1
D, =|12 -1 3 :-8| -4| +(-3) |
1 1 6 16 16 1 1
=-8(- 6- 3)- 4(72-3)- 3(12+1)=72- 276- 39= - 243
1-8-3
_ _.]12 3 33 312
D, =|3 12 g_ll 16|-(-8)|16+(-3)|1 |

=1(72- 3)+8(18- 3)- 3(3- 12)=69+120+27 = 216

3 -1

1112 312
- 1 1

411

+(- 8)

1 4-8
D,=|3 -1 12|=
11 1

=1(-1- 12)- 4(3- 12)- 8(3+1)=-13+36- 32=-9
Find the solutions by Cramer's Rule:
D, -243 D, 216 8 D, -9 1

33. Set up and evaluate the determinants to use Cramer's Rule:
I X-2y+3z=1
i 3x+ y-2z=0
12x-4y+6z=2

_4 1-2 3 -
I

=1(6- 8)+2(18+4)+3(-12- 2)=-2+44- 42 =0
Since D = 0, Cramer's Rule does not apply.

3 1

1-2
D=[3 1-
2 -4

N W
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34. Set up and evaluate the determinants to use Cramer's Rule:

i X- y+2z= 5
i 3x+2y = 4
T-2x+2y-4z=-10
1-1 2
2 0 3 0 32
D=l 3 2 0|=1, _ -(-1)|_ A1+2l
5 2.4 2 -4 2 -4 22

=1(-8-0)+1(-12- 0) +2(6+4)=-8-12+20=0
Since D = 0, Cramer's Rule does not apply.

35. Set up and evaluate the determinants to use Cramer's Rule:

i x+2y- z=0
i 2x- 4y+ z=0
- 2x+2y-3z=0
1 2 -1
-4 1 2 1 2 -4
D=| 2 -4 1:1| |-2|_2 ] +(-1)|
2 2-3 1273 3 "2 2
=12 - 2)- 2(-6+2)- 1(4- 8)=10+8+4 =22
0 2 -1
D,=|0 -4 1|=0 (By Theorem 12)
0O 2 -3
10-1
D,=| 2 0 1]=0 (By Theorem12)
-2 0 -3
1 20
D,=| 2 -4 0|=0 (By Theorem 12)
-2 20
Find the solutions by Cramer's Rule:
_Dx_o_ _DY_O_ _Dz_o_
X=p=xp=0 y=p=p=0 z=p=p=0
36. Set up and evaluate the determinants to use Cramer's Rule:
i X+4y-3z=0
i3x- y+3z=0
T x+ y+6z=0
1 4 -3
-1 3 3 3 3 -1
D=|3 -1 3|= -4 +(- 3)
16 16 1 1
1 1 6
=1(- 6- 3)- 4(18- 3)- 3(3+1)=-9- 60-12=-81
0O 4 -3
D,=|0 -1 3|=0 (By Theorem 12)
0O 1 6
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Section 12.4  Systemsof Linear Equations. Determinants

10 -3

D,=I3 0 3]=0 (By Theorem12)
10 6
1 40

D,=[3 -1 0|]=0 (By Theorem 12)
1 10

Find the solutions by Cramer's Rule:

D, 0 D,

= = =0 -2 _0 =0 = - =0
X=p g0 Y pTmT0 ZTp Tt

37. Set up and evaluate the determinants to use Cramer's Rule:

i X-2y+3z=0
i 3x+ y-2z=0
12x-4y+6z=0
1-2 3
1-2 3-2 3 1
D=|3 1-2:J| |-(-2)| +3
- 2 -4
5.4 6 4 6 2 6

=1(6- 8)+2(18+4)+3(-12- 2)=-2+44- 42=0
Since D =0, Cramer's Rule does not apply.

38. Set up and evaluate the determinants to use Cramer's Rule:

i X- y+2z=0
i 3x+2y =0
1-2x+2y-4z=0
1-1 2
2 0 3 0 32
p=| 3 2 o|=1]% -(-1)|_ 94|
5> 2.4 2 -4 2 -4 22

=1(-8-0)+1(-12- 0) +2(6+4)=-8-12+20=0
Since D =0, Cramer's Rule does not apply.

39. Rewritethe system letting u :% andv = %/:

+
(0]

ju+r v=8

® I3 sv=0

—— — ——
8 <ln<i-

d evaluate the determinants to use Cramer's Rule;

1] _ _
_5|—-5-3—-8

o
U c xXlw xIF

©

1l _ _
_5|_-4o- 0=- 40

e

O
I

<

)
1
WKL O Wk

8- _
Ol— 0-24=-24
Find the solutions by Cramer's Rule:
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Chapter 12 Systems of Equations and Inequalities

evauate the determinants to use Cramer's Rule:
) | = 6+18=24

3
3
2

:3)’ =0+6=6
2

4
6
0

u—|2
4 0] _ _
6 |—8-O—8
solut

Find the solutions by Cramer's Rule:
D

-b_6_1 [,.D_38_1
U=D5~=2~72 V=D~ 2473
The solutionsare x =4, y=3

41. Solvefor x:
x X|_ _
|4 3|—3x-4x—-x
-X=5® x=-5

42. Solvefor x:
X 1

3 X

=x%*-3=-2® x’=1® x=+1

43. Solvefor x:

X 1
4 3 2|=x
-1 2 5

3 2 4 2 4 3
- +1
2 5 -1 5 -1 2
=x(15- 4) - (20+2) + (8+ 3) = 11x- 22+11=11x- 11

S0, 11x-11=2® 11x=13® X:i—i
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44. Solvefor x:
3 2 4
X 5 1 5 1 x
1 X 5|=3 -2 +4
1 -2 0 -2 0 1
0 1 -2

=3(- 2x- 5)-2(- 2-0)+4(1- 0) = -6x- 15+4+4=-6x- 7

6x-7=0® -6x=7® x=--;

45. Solvefor x:
X 2 3
X 0 1 O 1 x
1 x 0O]=x -2 +3
1 -2 6 -2 6 1
6 1 -2

=X(- 2x- 0)- 2(- 2- 0)+31- 6X%)
=-2x%+ 4+ 3- 18x=- 2x?- 18x+ 7
So, -2x*-18x+7=7
-2x%-18x=0® -2X(x+9)=0® x=0 or x=-9

46. Solvefor x:
X 12

X 3 13 1 x

1x3=x| -1 +2 |

012 12 02 01

= X(2x- 3)- 1(2- 0)+2(1- 0) =2x*- 3x- 2+2=2x%- 3X
So, X*- 3x=-4x® 2x°+x=0® x(2x+1)=0

szorx:--1

2
Xy z

47. Let|u v w|=4
12 3
12 3
Then |u v w|=-4 by Theorem 11 --

Xy z

The value of the determinant changes sign when two rows are interchanged.

Xy z
48. Let|u v w|=4
12 3
Xy z Xy z
Then |u v w|=2|u v w|=2(4)=8 by Theorem 14 --
24 6 12 3
The value of the determinant is multiplied by k when the elements of arow are multiplied
by k.
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Chapter 12 Systems of Equations and Inequalities

Problems 49 — 54 use the Laws for Determinants in reverse order.

Xy z
49. Let|u v w|=4
12 3
X y z X Z XYy z
-3-6 -9|=-3|1 2 3|=-3(-D|ju v w|=3(4)=12
u Vv w uvw 12 3
Theorem 14 Theorem 11
Xy z
50. Let|u v w|=4
12 3
1 2 3| |12 3 Xy z Xy z
X-uy-vz-wl=|xy z|=(-11 2 3|=C-D-Dju v w
u \Y} w uvw uvw 12 3
Theorem 15 Theorem 11 Theorem 11
Xy z
=|lu v w|=4
12 3
Xy z
51. Let|u v w|=4
12 3
1 2 3 1 2 3 X-3 y-6 z-9
Xx-3 y-6 z-9|=2|x-3 y-6 z-9|=2(-1)| 1 2 3
2u 2v 2w u \Y w u \Y; w
Theorem 14 Theorem 11
x-3 y-6 z-9 Xy z
=2-1D)F-1Y u % w |[=2-DEDju v w|=2(- D(-1)(4)=8
1 2 3 1 2 3
Theorem 11 Theorem 15 (R =-3r, +r))
Xy z
52. Let|u v w|=4
12 3
XYy z-X XYy z
=ju v w-ul=|luv w|=4
12 2 12 3

Theorem 15 (G=-¢ +¢,)
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Section 12.4  Systemsof Linear Equations. Determinants

Xy z
53. Letju v w|=4
12 3
1 2 3 1 2 3 X y z
2x 2y 2z |=2] X y z |1=2(-D] 1 2 3
u-1 v-2 w-3 u-1 v-2 w-3 u-1 v-2 w-3
Theorem 14 Theorem 11
X y z Xy z
=2-DF2Du-1 v-2 w-3[=2(-DDu v w|=2(-1)(-1)(4)=8
1 2 3 1 2 3
Theorem 11 Theorem 15 (R,=-r; +r,)
Xy z
54, Let|u v w|=4
12 3
Xx+3 y+6 z+9 X y z Xy z
3u-13v-2 3w-3|=|3u-1 3v- 2 3w-3|=|3u 3v 3w
1 2 3 1 2 3 1 2 3

Theorem 15 R =3r; +r1,) Theorem15 R =-r,+1,)

XYy z
=3uvw
12 3

Theorem 14

=3(4) =12

55. Expanding the determinant:

x yl
_ y11| |X11 X1y1|
1|= - +
oyl e e 1Ty,

= X(Yl' yz)' Y(Xi - X2)+(le2 - X2y1) =0
X(Yi- ¥2) +Y(% - %) = X% - XY
Y(Xz - Xi) =XN - XY, t X(yz - yl)
V(%o - %)= M0% = X) = X% - X Yo + XY, - W)= Wa(X, - %)
(%= X)(Y- 1) =X, - V1) + %Y1 - XY, - YiX, + Y%,
(X, X)(Y- Y1) = (V2= ¥)X- (¥z - V)X,
(X, - X)(Y- ¥) = (¥, - %)X- %)

(- v) :%(x- X,

2
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Chapter 12 Systems of Equations and Inequalities

56.

S7.

58.

Any point (X, y) onthelinecontaining (x,, y,) and (X,, y,) satisfies:
x vyl
X ¥, =0
X Y5 1
If the point (X, y;) ison the line containing (X,, ¥,) and &, Y,) (the points are collinear),
then:
x %1
X ¥, 1{=0
% Y; 1

x %1
X ¥, 1
X ¥ 1
and the points are collinear.

Conversdly, if = 0, then (x;, y;) ison theline containing (X,, ¥,) and (X;, ¥;)

Expanding the determinant:

X2 x1 1
vy 1=x|) |
Z z1

y1
X121

_X

]ly y
Z z
=X (y- 2)- x(y*- 2°)+1(y’z- Z%)
=XX(y- 2)- X(y- (y+ 2 +yzAy- z)
=(y- z)[xz- Xy - xz+yz]

=(y- [x(x- y)- z2x- )]

=(y- 2(x- y)(x- 2

Cramer's Rule for two equations containing two variables asserts that the solution to the
system of equations

ax+by=s
cs+dy =t
o e d
isgivenby x = b provided that D = | =ad- bct 0.
|c d |c d
Casel:if a=0, thenb! Oandc? O, soD—-bc1 0.

sd-bt
Then, x = e y= T isasolution.

Case2:1f b=0, thena! Oandd?! 0, soD=ad? 0.

h _« _at- sc . i
Then, X==q Y=—3g— isasolution.
Case3:lf c=0, thena! Oandd?! 0, soD=ad? 0.
_sd-bt _at . :
Then, x = — Y =@ isasolution.
Case4:lf d=0, thenb® Oandc® O, soD=-bc? O.

- bt at- sc . .
Then, X = —p=, Y= —pc— isasolution.
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59. Evaluating the determinant to show the relationship:

Gy &, ay

Ay Ay &= as %2 azll'aiz S % +ta, % a22|
&, 8y Qg3 B 8y

A Ay &

= 83(8x8y - 8y8y) - Bp(3nd, - 8y85) T8y (B3, - 8yay)

= 3058 - R385 85 - Ap8x8y + 385853 31885 - &30
= - Q1883 T BBy T 083 - A8y - B8y 8y T AR
=-ay (azzass - azsasz) ta, (a21a33 - 823831) T (a21a32 - a22331)

— 4 |8 P B Al |8 A
Hfa, a,|” ¥2|a, aeal %) a, a32|
_ 6 | Al B as|, . |3 a0
ila,, a33| A2a, a,|"*|a, aszlﬂ
a; A, aj
=y Ay Ay
Ay 85 Ag
60. Evauating the determinant to show the relationship:
a;, &, ka. k ka. k ka. k
ka,, ka,, ka,|=a, G a23|' 3, S "% 3, S 6122|
Q, g Ay g Ay Ay
Ay A Ay

= an(kazzas3 - kazaasz) - aiz(kamass - ka23a31) + a13(ka21a32 - k322631)
= kau(azzasa - a23a'3,2) - ka12(azlaes - 823331) + kaiS(a21a32 - a22331)

= k(aﬂ(azzass - azaasz) - a, (aZlaSS - azsa31) + a13(a21a32 - a223‘31))

- 5 %2 s Ay A3 & 8|0
=k 2 - +
eaﬂ A assl %z 8y S % & aplo
a; 8y A3
=Ka, 8, ay
93 83 dg
61. Set up a3 by 3determinant in which the first column and third column are the same and
evaluate:
a b a
cC C a a a a
c d c|=-b +d - f
e e e e cC C
e f e

= -b(ce- ce +d(ae- ae)- f(ac- ac)=-b(0)+d(0)- f(0)=0
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Chapter 12 Systems of Equations and Inequalities

62. Evaluating the determinant to show the relationship:
&, +ka, a, tka, a;+ka,

a ) A3
a3 A, A3
- Gy Ay _ Ay A3 Ay &y
(ail + ka21)| a32 a33 | (a12 + ka22) a31 a33 +(a13 + ka23)| aSl a32 |

= (@ + Kay,)(apdys - @3d,) - (A, + Kay,) (3,35 - 8y3s)
(8 + ko) (8 8y, - 88
= an(azzasa - azsasz) + kazl(azzass - azsaez) - aiz(azlasa - a23a31)
- kazz(azlasa - azsasl) + ais(aﬂaaz - azz%l) + kazs(azlasz - a22831)
= 311(a22%3 - 323332) + ka21a22a33 - kazlaz3asz - 312(321333 - azaasl)
- kazzazlass + kazzazsasl + a5, (a21a32 - a22‘5‘31) + kazsaz1asz - kazsa22331
= ail(azz%a - az3a32) - aiz(azlass - a23a31) + a13(a21a32 - 322a31)

N - T = -8 I -V
%%%l%%%+%%%
a, a, a,
=la, a, a
8, 8, a
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