RD Sharma Solutions For Class 12 Chapter 8 Solution of Simultaneous
Linear Equations

1. Solve the following system of equations by matrix method:
(i)5x+7y+2=0
4x+6y+3=0
(ii)5x+2y =3
3x+2y=5
(iii)3x+4y-5=0
x—-y+3=0
(iv)3x+y=19
3x-y=23
(v)3x+7y=4
X+2y=-1
(vi)3x+y=7

5x + 3y =12
Solution:

(i) Givenb5x+7y+2=0and4x+6y+3=0



The above system of equations can be written as

i ;][‘ﬂ - [:g]DrAH=E

—2
Where A = [i g B= [—3] and X = [ﬂ
|A| =30-28=2
So, the above system has a unique solution, given by
X=A"'B
Let G;; be the cofactor of g;in A, then
Cu=(-1)"'6=6
Co=(-1)}"4=-4
Ca=(-1"17=-7
Cp=(-1)**?5=5



6 —4
Also, adj A = [—? 5 ]

7
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Now, X=A"'B
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Hence, x=9/2andy = -7/2
(i) Given 5x + 2y = 3
3x+2y=5



The above system of equations can be written as

3 ol =l or e

[5 2 [3] [X]

Where A=13 2Jp=15) gndx =LY

|A| =10—-6=4

So, the above system has a unique solution, given by
X=A"'B

Let G;; be the cofactor of a;in A, then



Cu=(-1)""2=2
Cp=(-1)'"?3=-3
Ca=(-1)pP"12=-2
Cyp=(—1)*"22=5

2 31!
Also, ade:[—E 5]
15 7]
A_lzﬁlladjﬂ
A—:l:c_t[—ES _52]
Now, X =A"1B
W =35 6
X] _ lr6—10
Y 41-9 + 25
X] _ 14
Yl — 4l16
V=[]

Hence, x=-1andy =4
(iii) Given 3x + 4y —5=0
x—-y+3=0



The above system of equations can be written as
ﬁ —41] [‘ﬂ N [—53] Or AX =B

Where A = [? —41] B= [—53] and X = [‘xx’]

|Al =—3-4=-7

So, the above system has a unique solution, given by
X=A"'B

Let G;; be the cofactor of a;in A, then
Cun=(1)}"1t-1=-1

Co=(-1)"*1=-1

Cau=(-1)p"14=-4

Ca=(-1)*"23=3

-1 —1]T
Also, adjaA=1—4% 3
-1 —4
15 5]
1 .
A*:Eadlﬂ

R ey

Now, X=A"'B



¥ - ?.—1 34] [—53]
X] _ 115 + 12

vl = 70 —5-9

X] _ 117 ]

vl 7l-14

X] _ [1

vl — -2

Hence, X=1Y=-2
(iv) Given 3x +y =19
3x—y=23



The above system of equations can be written as

5 BT = Bl o ax-s

3 1 19
Where A = [3 _1] B= [23] and X = [ﬂ
|A|=—3-3=-6
So, the above system has a unique solution, given by
X=A"'B
Let G;; be the cofactor of a;in A, then
Cu=(-1)t"t-1=-1
Co=(-1)"%23=-3
Ca=(-1PF"11=-1
Can=(—1)**%3=3

-1 31"
Also,adjﬁz[—l 3]
5 5
AﬂzﬁFMA

1J-1 —1]
A-l=--6l-3 3
Now, X=A"'B

e |

1 r_19—
[‘ﬂ T 6 —51?+ 2639]



[ - =0
[&X’] - [—? 2]

Hence,x=7andy=—2
(v) Given3x+ 7y = 4
X+2y=-1



The above system of equations can be written as

R | e Y P

3 7 4
Where A=11 2] B= [—1] and X = [ﬂ
Al =6-7=—1
So, the above system has a unique solution, given by
X=A"'B
Let C; be the cofactor of a;in A, then
Ciu=(—1)1**2=2
Cp=(-1)"?1=-1
Cun=(-1)"17=-7
Ca=(-1)*"23=3

2 —-17
Also, adj A = [—? 3 ]

T



Now, X =A"!B

? - —_1.—21 3?][—41]
X] _ 18+7

vl — —1l-4-3

X] _ Llr1s

vyl —1l-7

v =[]

Hence, X=—15Y=7

(vi) Given3x+y =7
5x+ 3y =12



The above system of equations can be written as

g %][&X’] - [1?2] Or AX = B

31 7
Where A = [5 3B= [12] and X = Lﬂ
|Al =9-5=4
So, the above system has a unique solution, given by
X=A"'B
Let G be the cofactor of ajjin A, then
Cu=(-1)1"13=3
Cz=(-1)*?5=-5
Ca=(-1y""1=-1
Ca=(-1)*"%3=3



3 —5]"
Also, adj A = [—1 3 ]

N

1.
A_lzmadjﬁ

aiils 3]
Now, X=A"'B
s S

[ 21 —12 ]
—35 + 36

H

SR AR SR
B ol B R B

=R
W | s | WD

D
b |

Hence, X=4Y =

2. Solve the following system of equations by matrix method:

(i)x+y—z=3
2x+3y+z=10
xX-y-7z=1

(ii)x+y+z=3
2x-y+z=-1
2x+y-3z=-9

(iii) 6x — 12y + 252 = 4
4x + 15y - 20z =3

2x + 18y + 152 =10
(iv)3x+4y +7z=14



2x-y+3z=4
x+2y-3z=0

(v) (2/x) — (3ly) + (3/z) =10
(1/x) + (11y) + (1/1z) =10
(3/x) — (1ly) + (2/z) = 13
(vi)5x +3y +z=16
2x+y+3z=19
X+2y+4z=25
(vii)3x+4y +2z=8
2y—-3z=3
X—2y+6z=-2
(viii)2x+y+z=2
x+3y—-z=5
3x+y—-2z=6

(ix) 2x + 6y = 2
3x—-z=-8
2x-y+z=-3
(x)2y-z=1
XxX—y+z=2
2x-y=0

(xi) 8x +4y +3z2=18
2x+y+z=5
x+2y+z=5
(xiijx+y+z=6
x+2z=7
x+y+z=12

(xiii) (2/x) + (3/y) + (10/z) = 4,
(4/x) — (6/y) + (5/z) =1,
(6/x) + (9/y) — (20/1z) =2, x,y,z# 0
(xiv) x—y+2z=7
3x+4y—-5z=-5
2x-y+3z=12

Solution:



(i) Givenx+y—-z=3
2x+3y+z=10
xX-y—-7z=1

The given system can be written in matrix form as:

1 1 1% 3

[2 3 1][}’ = |10

3 - — 71tz 110rAX=8B
1 1 1] K 3
2 3 1 y [:m]

A=L3 -1 71 X=lzlagndB=11

|3 1 —llE 1|_1|2 3|
Now, |A] =1'—1 —7 3 -7 3 -1
=(-20)-1(=17)=1(11)

=-20+17+11=8

So, the above system has a unique solution, given by
X=A"-B

Cofactors of A are

Cu=(=1)"-21+1=-20

Co=(-1p""'=7-1=8
Co=(-1p"1+3=4
Co=(-1)"?-14-3=17
Co=(-1p"—=7+3=—-4
Co=(-1p""142=-3
Co=(-1)"?=2-9=-11
Cun=(-1¢""-1-3=4
Cu=(-10""3-2=1



8 -4 4
Adja=L 4 -3 1
—20 B 4
17 —4 -3
1_—2(1 8 4 3
-117 —4 -—-31]|10
Now, X=A"B= L-11 4 1111
1_—6[} + 80 + 4
3 51-40—-3
x= L—33 + 40 + 1

1'24 3
g| =11
X= L8 1

Hence, X=3,Y=1andZ=1

w |

(i) Givenx+y+z=3
2x—y+z=-1
2x+y—-3z=-9

The given system can be written in matrix form as:

1 1 1| 3

[2 —1 1][}’ =1-1

2 1 =31z -9 0rAX=8B
1 1 1] s 3
2 -1 1 y [—1

A=12 1 31 x=IlzlandB=1-9

|—1 1
Now, |A]=1'1 —3

1y Sy

=3-1)-1-6-2)+1(2+2)
=2+8+4
=14

So, the above system has a unique solution, given by



X=A"'B

Cofactors of A are

Ch=(-1)""3-1=2
C21=(—1)2+1—3—1=4
Cu=(—1y"1+1=2
Co=(-1)"2-6-2=8
C22=(—1)2+1_3_2=_5
C32=(—1)3+11_2=1
C13=(—1)1+22+2=4
C23=(—1)2+11—2=1
C33=(—1)3+1—1—2=—3
2 8 47
4 -5 1
Adja=l2 1 -3
2 4 2
g -5 1
_la 1 -3
2 4 2
=8 -5 1
Now,X=A"B= 14 1 -3
1[—16]
12 20
X= 38
—=
7
1| 10
7
1_‘3'
X= %7
-8 10

19
Hence, X=7,Y=7 andZ=7

(iii) Given 6x — 12y + 25z = 4

4x + 15y — 20z =3

2x+ 18y + 152 =10

I

3

—9

|



The given system can be written in matrix form as:

—12 4
[ —20” =13
10l oraXx=8B
6 —12 257 X 4
4 15 -—20 [y [3
a=2 18 151 x=lzlgndB=110

— 4 =20

Now, |A] =6 E linl -1z |2 15 | - 25'; E

= 6(225 + 360) + 12(60 + 40) + 25(72 — 30)

= 3510 + 1200 + 1050

= 5760

So, the above system has a unique solution, given by

X=A"-B

Cofactors of A are

Cu=(—1)""(225+ 360) = 585

17" (— 180 — 450) = 630

1" (240 — 375) = - 135

*2(60 +40) =-100
*1(90 - 50) = 40
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w

“1 (=120 — 100) = 220
*2 (72 — 30) = 42
(108+24)=—132
“1(90 + 48) = 138

—
‘—_’.

—_—
~
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=
=
=
=
=
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(=

—_—
~



585 —100 42 1°
630 40 —132
AdjA=l—135 220 138
585 630 —135
—100 40 220
L 42 —-132 138
585 630
—=|-100 40
Now, X=A"!B= 42  —132
2880
f;ﬁ 1920
- 1152
1
2
12
7|3
1
¥= Lsg
1 1 1
Hence, X=2,Y=3andZ=5

(iv) Given 3x + 4y + 7z = 14

2x—y+3z=4
x+2y—-3z2=0

The given system can be written in matrix form as:

3 4 77
2 —1 3 br <
1 2 =3ilz
2 —1 3
A:l 2 _3_’}:‘:
|—1 3
Now, |A]=3'2 —3

14
4
0JorAaXx=8B
X 14
e
'zl andB=1L1L0

—-4|§ f;|-+ ?|§

=3(3-6)—4(-6-3)+7(4+1)

3l



=-9+36+35

=62

So, the above system has a unique solution, given by
X=A""B

Cofactors of A are

Ci=(-1)"3-6=-3

Co=(-1p"-12-14=26
Co=(-1)"12+7=19
Co=(-1)"2-6-3=9
Cu=(-1p"=3-7=-10
Cu=(-1y""9-14=5
Co=(-1)"24+1=5
Cu=(-1p"16-4=-2
Cu=(-1y""=3-8=-11



-3 9 51"
26 -5 =2
Adja=1t19 5 11
-3 26 19
9 -16 5
_ls 2 -11
1
A_lzﬁadjﬁ
) -3 26 19 |[14
P 9 -—16 5 4
Now, X=A"1B = 5 -2 -—11llo
[-42 + 104 + 0
—| 126—64 + 0
x= L 70—8 + 0
1_62]
562
X< Le2
!
1
X = 1]

Hence, X=1,Y=1andZ=1
(v) Given (2/x) — (3/ly) + (3/z) =10
(1/x) + (1y) + (1/z) = 10
(3/x) = (1y) + (2/z) = 13



The given system can be written in matrix form as:
5 3 17
2 1 3 [}’ =
1 2 4llz

A=

16
19
25

OrAX=8

L2

—3|§ 2| + 1|§

o1

3
2 = W
ThmH|

|_'l.

, X= Z
1 3
Now, |A| =52 4
=5(4 —6)—3(8—3)+ 1(4—2)
=-10-15+3

=-22

So, the above system has a unique solution, given by
X=A"-B

Cofactors of A are

Cu =(—1)“1(4—6)=—2
12'(12-2)=-10
12:(9-1)=8
*?(8-3)=-5
#*120-1=19
#1115 -2=-13
2 (4-2)=2
2*110-3=-7
15 -6=-1

—_—
~

—_—
~

—_—
~

—_—
~

—_—
~

= (-
=
=
=
=
(=
(=
(=

—_—
~



-2 -5 —3]T

-10 19 -7
Adja=1 8 —-13 -1
-2 —10 8
-5 19 13
=L3 -7 -1
1 .
A_lzmadjﬂ

. —2 —10 8 |]|16
2—5 19 -—13]|19

Now,X=A-1B= L3 -7 —1ll2s
_ [-32-190 + 200
—|-80 + 361325
x= | 48-133-125
) '—22]
oo H
- l-110

X =
1
2
X=15
Hence, X=1,Y=2andZ=5

(vi) Given5x+ 3y + z= 16
2x+y+3z2=19
X+2y+4z=25



The given system can be written in matrix form as:

3 4 211X 8

[D 2 —3][}’ = 1|3

1 -2 61 —210rAX=B
3 4 2] X 8
0 2 -3 y [3

A=l1 -2 61 X='zlandB=1-2

|2 -3
Now, |A] =3—2 6

0 -3 0 2
'_4|1 5| * zh_ —zl
=3(12-6)—-4(0+3)+2(0-2)
=18-12-4
=2
So, the above system has a unique solution, given by
X=A"-B
Cofactors of A are

Ch=(=1)""(12-6)=6

Co=(-1)¢"(24 +4)=-28
Co=(=1y""(-12-4)=-16
Cn=(-1)"2(0+3)=-3
Cn=(-17""18-2=16
Cu=(-1p""-9-0=9
Cu=(=1)"2(0-2)=-2
Cu=(—1)"" (-6-4)=10
Cu=(-1P"'6-0=6



[—28 16 10
Adja=l-16 -9 6

6 —28 -16
-3 16 -9

2 10 6

6 —3 zr

1 .
A_lzmadjﬂ

e —28 -—16][8
>|-3 16 9|3
Now,X=A"B= L2 10 6 1l-2

[ 48 — 84 + 32

~|-24 + 48— 18

X= L-16 + 30— 12

1_—-'-}
3 6

x="L2
-2

3
x=11

Hence, X=—2,Y=3andZ=1

(vii) Given 3x+4y +2z2=8
2y—-3z=3
X—2y +6z=-2



The given system can be written in matrix form as:

2 1 1] 2

[1 3 —1][}’ = |5

3 1 21z 6l0raX=8B
2 1 1 X 2
1 3 —1 y H

A=l3 1 —-21 X='z'andB=16

|3 -1
Now, |A] =2'1 —2

—1|§ :1| + 1|§ ?

=2(-6+1)—1(-2+3)+1(1-9)

=-10-1-8

=-19

So, the above system has a unique solution, given by
X=A"-B

Cofactors of A are

Ch=(=1)"-6+1=-5

Co=(-1)¢"(24 +4)=-28
Cu=(-1y"-1-3=-4
Co=(=1)"2—2+3=—-1
Co=(-1y"-4-3=-7
Co=(-1y"-2-1=3
Co=(-1)y"1-9=-8
Cu=(=1y"2-3=—-1
Cu=(-1y""6-1=5



-5 -1 -38|"
3 =7 1
Adja=1-4 3 5
-5 3 -4
-1 -7 3
-8 1 5
1 .
A_lzmadjﬁ

1—53—42
—|-1 =7 3 ||5

—-19

Now, X =A"!B = -8 1 51le
. [—10 + 15— 24
s —2—35+ 18
¥ = [—16 + 5 + 30
. _—19]
s —19
X = 19
1
1
X=Ll-1

Hence, X=1,Y=1andZ=-1

(viii) Given 2x+y +z=2
Xx+3y—-z=5
3X+y—-22=6



The given system can be written in matrix form as:

2 1 1] 2

[1 3 —1][}’ = |5

3 1 21tz 6l0rAX=8B
2 1 1 X 2
1 3 —1 y H

A=l3 1 21 X='z'andB=16

|3 -1
Now, |A] =2'1 —2

—1|§ :1| + 1|§ ?

=2(-6+1)—1(-2+3)+1(1-9)

=-10-1-8

=-19

So, the above system has a unique solution, given by
X=A"-B

Cofactors of A are

Ch=(=1)y"-6+1=-5

Co=(-1)¢"(24 +4)=-28
Cu=(-1y"-1-3=-4
Co=(=1)"2-2+3=—-1
Co=(-1y"1-4-3=-7
Co=(-1y"1-2-1=3
Co=(-1)y"1-9=-8
Cu=(=1y"2-3=—-1
Cu=(-1y""6-1=5



-5 -1 —8]"
3 -7 1
Adja=1—-4 3 5
-5 3 -4
-1 -7 3
=1-8 1 5
1 ..
A_lzmadjﬂ

—-19

1—53—-‘-}2
— -1 =7 3|5

Now, X=A"1B = -8 1 5116
3 [—10 + 15— 24
s —2—35 + 18
¥ = [—16 + 5 + 30
. _—19]
s —19
X = 19
1
1
K: _l

Hence,X=1,Y=1andZ=-1

(ix) Given 2x + 6y = 2
3x—z=-8
2x—y+z=-3



The given system can be written in matrix form as:

2
3
2

A

6 0 ]
0 -1 [}’
—1 1 1Llz
2 6 0

3
2

0 -1

1 X

-1

|ﬂ
Now, |A| =2/—-1 1

20-1)-6(3+2)
=-2-30

=-32

So, the above system has a
X=A"-B

Cofactors of A are
Cih=(=1)"0-1=-1

1)
1)
"23+2

2 +

1
N
N

1]
N
~

3+

1]
N
~

]
N
N

1+2_3_O

2 +

10

]
N
N

Cu=(-
Cu=(-
Cu=(-
Cun=(-
Cun=(-
Cu=(-
Cu=(-
Cu= (-

2
—8
-3

OrAX=8

2
—8

-y [
andB=1—-3

y
Lz

—6|3 _11| +0

unique solution, given by



[—6 2 14
Adja=1-6 2 —18

-1 -6 -6
-5 2 2

-1-3 14 -18
1 .
A_lzmadjﬁ
L [-1 -6 —6][2
—|-5 2 2 [|-8
Now,X=A"B= -3 14 -—18ll-3
 [2 + 48 + 18
=| -10-16-6
X= L—6-—112 + 54
1'64]
5—32
—64

X =
—2
1
X=12
Hence,X=—2,Y=1andZ=2

(x) Given2y —z =1
X—y+z:2

2x—y=0

The given system can be written in matrix form as:
0 2 1K 1
1 -1 1 [}’ = |2
2 -1 01tz 0
-1

AX =B
Now, |A| =D_E|é él_llé -1




=0+4-1

=3

So, the above system has a unique solution, given by
X=A""B

Cofactors of A are

Ch=(-1)""1-0=1

(=1p"M-2=1
(=1p"0+1=1
(=1)y2-2-0=2
(=1p"=1-0=-1
(_
(_
(_
(_

1P 10-2=2
1)+24-0=4
1 12-0=-2
1P —1+2=1

Ca
Cu
C.,
Co,
C.,
Cw
Cos
Cs



. 1 1 1112
12 -1 2||o
Now X=A"1B= 4 —2 1111

Hence, X=1,Y=2andZ=3

(xi) Given 8x + 4y + 3z =18
2x+y+z=5
X+2y+z=5

The given system can be written in matrix form as:
8 4 3| X 18
2 1 1 [}’] = |5
1 2 11tz 5

AX =B

NGW,IAI:BE ﬂ—-ﬂ:ﬁ 1|+3E %'



=8(—1)—4(1) +3(3)
=—8-4+9

So, the above system has a unique solution, given by
X=A""B

Cofactors of A are

Ch=(=1)"1-2=-1

(-1p"4-6=2
(=1p"4-3=1
(=1)y22-1=-1
(-1p'8-3=5
(_
(_
(_
(_

1 18-6=-2
1)+24-1=3
17116 —4=—-12
1%+18-8=0

Ca
Cu
Ci
Cz
Cs
Cis
Cos
Css



) [—l 2 1][18]

= —1 5 =215

Now, X =A"!B = 3 —12 o01Lls
1[—18 + 10 + 5
Z|-18 + 25— 10
K_

54—-60+ 0
X '_3]
= -3
X= —6
1
1
X = L2]

Hence, X=1,Y=1andZ=2

(xii) Givenx+y+z=6
x+2z=7

x+y+z=12

The given system can be written in matrix form as:

1 1 1] 6
L 0 2H=1?
3 1 Utz 12

AX=B

r~~1~:=w,|,tu|:1|g il_llé §|+llé g

=1(=2)—1(1-6) + 1(1)



=-2+5+1

=4

So, the above system has a unique solution, given by
X=A"B

Cofactors of A are

C11=(—1)1+10—2=—2

Co=(-1¢"1-1=0
Co=(-1y"12-0=2
Co=(-1)"21-6=5
Co=(-1p"11-3==-2
Co=(-1y"12-1=-1
Co=(=1)"21-0=1
Cu=(-1¢""1-3=2
Cu=(=1y"10-1=-1



-2 5 11"
o -2 2
adjia=l2 -1 -1
-2 0 2
5 -2 -1
=L1 2 -1
1.
A-fl:EadJH
1—2 0 2 6
" 5 =2 =117
Now,X=A"'B= L1 2 -—1ll12
—12 + 0 + 24
-1 30— 14— 12
¥= L 6+ 14—12
1_12]
2 4
X= L8
3
1
X=12

Hence, X=3,Y=1andZ=2
(xiii) Given (2/x) + (3/y) + (10/z) = 4,
(4/x) — (6ly) + (5/z) = 1,

(6/x) + (9y) — (20/z) =2, X, ¥,z # 0

The given system can be written in matrix form as:
2 3 10 Jru 4
4 —6 5 [V’ = 1|1
6 9 =20 / 2
=B
Now,

AX
IA| = 2(75) - 3( 110) + 10(72)
= 150 + 330 + 720




= 1200

So, the above system has a unique solution, given by
X=A""B

Cofactors of A are

Cn=(=1)""120-45=75

(—1)2*"-60-90 =150
(-1p*"15+60=75
(-1)+2*-80-30=110
(-1p*"-40-60=-100
(-
(_
(_
(_

1)1 10 — 40 = 30
1)'+2 36 + 36 = 72
1118 -18=0
1)1 —12-12=—24

Cu
Cu
C.,
Co,
Cs,
Cw
Cas
Cs



150 —-100 O

[?5 110 ?zr
AdjA=L75 30 —24

75 150 75
110 —-100 30

72 0 —24
1 .
A_lzﬁadjﬂ
) 75 150 75 1[4
T700 110 —100 30 ||1
Now, X=A"1B= 72 0 —24112
. 600
T200 400
¥ = 1240
_1_
2
U
v = |—
; 3
1
i~

Hence, X=2,Y=3andZ=5

(xiv) Given x—y +2z=7
3x+4y—-5z=-5
2x—-y+3z=12

The given system can be written in matrix form as:
1 -1 2] 7
3 4 -5 [}’ = |-5
2 —1 31'Z 12

Now,

AX=B

IA| = 1(12 = 5) + 1(9 + 10) + 2(- 3 — 8)
=7+19-22

=4




So, the above system has a unique solution, given by
X=A"B

Cofactors of A are

Ci=(-1)""12-5=7

Co=(-1p"-3+2=1

(
Co=(-1y""5-8=-3
C=(=1)"29+10=-19
Cn=(-1p"'3-4=-1
Cn=(-1p""-5-6=11
Cuo=(-1)"2-3-8=—11
Co=(—1p " —1+2=-1

(

Cu=(-1F""4+3=7

7 —19 —11]T

1 -1 -1
Adja=L-3 11 —7
7 1 -3
—-19 -1 11
1 .
A-il:Ead]A

) 7 1 3|7

1—19 -1 11||-5

Now, X=A"B= L-11 -1 71112
B 4
X= L12

b1

Hence, X=2,Y=1andZ=3

3. Show that each one of the following systems of linear equations is consistent and also find
their solutions:

(i) 6x + 4y = 2



9x+6y=3
(ii)2x+3y =5

6x + 9y =15

(iii) 5Sx + 3y + 7z =4
3x+26y+2z=9
7xX+2y+10z=5
(V)x+y+z=6
x+2y+3z=14
x+4y+7z=30
(vi)2x +2y -2z =1
dx+4y—-z=2
6x+6y+2z=3
Solution:

(i) Given6x + 4y = 2
9x+6y=3

The above system of equations can be written as

5 ells] = [l o px s

6 4 2
Where A = [9 6] B=[3] andarz [‘xx’]

|A]=36-36=0

So, Ais singular, Now X will be consistence if (AdjA) xB =0
1)*''6=06

1)*29=-9

12 "4=-4

1726=06

Cu=(-
Cu=(-
Cun=(-
Co ==



6 -91"
Also, adj A = [—4 6 ]

LS %]

(Adj A).B = [—6‘3‘ _64] E]

12-12 7 _ [D]
=1—18 + 18 0
Thus, AX = B will be infinite solution,
lety =k
Hence, 6x =2 —4k or 9x = 3 — 6k

Hence, X= 3 ,Y=k

(i) Given2x + 3y =5
6x+ 9y =15

The above system of equations can be written as

g g“*ﬂ - [155] Or AX =B

2 3
Whereﬂx:[ﬁ Q]B:[lEB] and}{:[‘:x’]

|A|]=18-18=0

So, Ais singular,

Now X will be consistence if (AdjA) xB =0
Ci=(-1)""9=9

(=1)26=-6

(=1yp'3=-3

(=1yp22=2

C12
C21
sz



9 —617
Also, adj A = [_3 2 ]
1% 7
(Adj A).B = -[_9‘5 _23]1 [155]

50+ 30) = Lol

Thus, AX = B will be infinite solution,
lety=k

Hence,
5-3k
2x=5-3korX= 2z
5—-3k
Xx=15—-9korX= 2
5-3k
Hence, X= 2 ,Y=k
(iii) Given 5x + 3y + 7z =4
3x+26y+2z=9
x+2y+10z=5

This can be written as:

= il f

|A| = 5(260 — 4) — 3(30 — 14) + 7(6 — 182)
= 5(256) — 3(16) + 7(176)
|Al =

So, Aiis singular. Thus, the given system is either inconsistent or it is consistent with infinitely many
solution according to as:

(Adj A) x B#0 or (AdjA) x B = 0

Cofactors of A are



Ci=(=1)"1260—4 =256
Co=(-1¢""30-14=-16
Co=(—1y"16-182=-176
Co=(=1)"230-14=-16
Co=(=17""50-49 =1
Co= (=101 10— 21 =11
Cn=(=1)"26-182=-176
Cr=(=17"110-21=11
Cyu=(—1P""130-9=121
256 —16 —1?6]T
-16 1 11
Adja=l-176 11 121

—16 1 11
—176 11 121

256 —16 —1?6
—16
AdjAxB=1-176 121

Now, AX = B has infinite many solution
Letz=k

Then, 5x+ 3y =4 -7k

3x + 26y =9 — 2k

[256 —16 —1?6]

This can be written as



s 26yl = lo—
|A] =121

ain-ls 5

1
—AdjAx B
Now, X=A"1B =14l )

_%1[26 —3][4—?1{

9 -2k
1 [77 — 176K]
-121111k + 33
7 — 16k
X 11
H “|lk+ 3
Z -
11 A

There values of x, y and z satisfy the third equation
(v) Givenx+y+z=6

Xx+2y+3z=14

x+4y+7z=30

This can be written as:

1 1 1
1 2 3

1 4 7
IA] = 1(2) = 1(4) + 1(2
=2-4+2

Al =

So, Ais singular. Thus, the given system is either inconsistent or it is consistent with infinitely many
solution according to as:

(Adj A) x B#0 or (AdjA) x B = 0

Cofactors of A are
Ci=(-1)""14-12=2
Cu=(-1p"7-4=-3



Co=(-1y""3-2=1
Co=(-1)"27-3=-4
Cn=(-1¢""7-1=6
Co=(-1y"3-1=2
Co=(=1)"24-2=2
Co=(-1p""4-1=-3
Co=(=1y"2-1=1
[2 —4 EIT
-3 6 -3
adja=l1 -2 1
[2 -3 1]
-4 1 =2
_l2 -3 1

2 -3 1][s6 0
-4 1 -2||14] = o
AdjaxB=L2 -3 11130 0

Now, AX = B has infinite many solution
Letz=k

Then, x+y=6-Kk

X+ 2y =14 — 3k

This can be written as:



ol = LT

|Al =
2 -1
agia-l1 1]

1
—AdjA X B
Now, X =A~1B =4l )

I e |

1[12—2k— 14 + 3k
-6 + k + 14— 3k

-2+ k
8 —2k

There values of x, y and z satisfy the third equation
Hence,x=k—-2,y=8-2k, z=k

(vi) Givenx+y+z=6

X+2y+3z=14

x+4y+7z=30

This can be written as

[ -4

|A| = 2(14) — 2(0
|A] =

So, Ais singular. Thus, the given system is either inconsistent or it is consistent
with infinitely many solution according to as:

(AdjA) xB#0 or (AdjA) xB =0

Cofactors of A are:

Ci=(-1)""8+6=14

Cu=(-1p""4+12=-16

Cy=(-1yp"-2+8=6



Co=(-1)"28+6=—-14
Cn=(-1¢""4+12=16
Cu=(-10""-2+8=-6
Cu=(=1)"224-24=0
Cu=(=1¢""12-12=0
Cu=(-10"18-8=0
14 -14 617
-16 16 —6
Adja=L 0 0 0
14 —16 6
-14 16 —6
=L 0 0 0
14 -16 611 0
—14 16 —6[|2] = |0
AdjAxB=L 0 0 0113 0

Now, AX = B has infinite many solution
letz =k
Then, 2x+ 2y =1+ 2k
Ax+4y=2+k
This can be written as:
X
& Al =

Hence, |A]| =0z=0

1+ 2k
2+ k

Hence, the given equation doesn’t satisfy.

4. Show that each one of the following systems of linear equations is consistent:
(i)2x+ 5y=7

6x + 15y =13

(ii)2x+3y=5

6x +9y =10

(iii) 4x — 2y =3



6x—-3y=5

(iv) 4x — 5y —2z =2
S5x—-4y+2z=-2
2x+2y+8z=-1
(V)3x—-y—-22=2
2y—z=-1
3x-5y=3
(vijx+y—-2z=5
X—2y+z=-2
2x+y+z=4
Solution:

(i) Given2x+ 5y =7
6x + 15y =13

The above system of equations can be written as

2 155] [‘ﬂ N [1?3] Or AX =B

Where A = [2 155 B= [1?3] and X = [‘xx’]

[A|=30-30=0

So, Ais singular,

Now X will be consistence if (AdjA) xB =0
Ci=(=1)""15=15

(-1)=26=-6

(=1p'5=-5

(=1p22=2

C12
CZ1
CZZ



[15 —6]T
Also,adjA='-5 2
15 5]
{Ade}.E.'.:EES _25][1?3]

1D5—65] _ 4(}]
=1-35 + 26 —16

=0

Hence, the given system is inconsistent.
(i) Given 2x + 3y = 5
6x+ 9y =10

The above system of equations can be written as

E g] [&X’] - [15[1] Or AX =B

2 3 5
Where A =16 9]8:[1U]and}(:[‘ﬂ

[A|=18-18=0

So, Ais singular,

Now X will be consistence if (AdjA) xB =0
Ci=(=1)y"19=9

(-1)=26=-6
(=1p3=-3
(—=1p22=2

C12
CZ1
C22



9 —6]"
Also, adj A = [—3 2 ]

L )

(Adj A).B = [—96 _.23] [15'3]

530 | _[15
~L-30 + 20l 7 l-10l,0

Hence, the given system is inconsistent.
(iii) Given 4x — 2y = 3
6x—3y=5

The above system of equations can be written as
6 Zslfd = L5l ks

4 — 3
Whereﬂ=[‘5 -3 E=[5]and}{=[‘xx’]

[A|]==12+12=0

So, Aiis singular,

Now X will be consistence if (AdjA) xB =0
Ci=(=1)"-3=-3

(-1)=26=-6

(=1p1'=-2=2

(—=1y24=4

C12
C21
CZZ



-3 —ﬂT
Also, adjA=1-6 4

L% i]

3
waims-le 4l
-SZTLgH =[ﬂ

Hence, the given system is inconsistent.
(iv) Given4x -5y -2z =2
5x—4y +2z=-2

2x+ 2y + 8z =-1

[ _5 _2 [ ]
[A] = 4(— 36) + 5(36) — 2(18)

|Al =

Cofactors of A are:

Cu =(—1)“1—32—4=—36
12'-40+4=-36
1p*'-10-8=-18
"240—-4=-36
2*132+4 =236
**18+10=-18
"210+8=18
2*18+10=-18
1-16+25=9

—_—
~

—_—
~

—_—
~

—_—
~

BN
~

=
=
(=
(=
=
(=
=
(=

BN
~



-36 —-34 181"
36 36 —18
Adi -18 —-18 9

[—36 36 —18]

—36 36 -—18
18 -18 9
36 36 —18][2
-36 36 -—18][-2
AdiaxB=l18 -18 9 ll-1
—72-72 + 18] [0
—72-72 + 18| = |0
_l 36 +36—09 0

Hence, the above system is inconsistent.

(v) Given3x—y—2z=2
2y—z=-1
3x—5y=3

llﬂ

&

Cofactors of A are
Ci=(=1)y""0-5=-5

Cn=(=1F10-10=10
Cu=(-1y"1+4=5
Co=(=1)"20+3=-3
Co=(-1¢""0+6=6
Co=(-1y""-3-0=3
Co=(-1)"20-6=-6
Cu=(-1p""=15+3=12
(

Cu=(-10""6-0=6



-5 10 5] 2
3 6 3||-1
AdjaxB=L—-6 12 61L3

—10—-10 + 15 0]
6—6 + 9 # |0
—12—-12 + 18 0.

Hence, the above system is inconsistent.

(vi) Givenx+y—2z=5

X—2y+z=-2

2x+y+z=4

[ _2][ [ ]
[Al=1(=3)-1(3 (-3)=-3-3+6
|Al =0

Cofactors of A are:
Ci =(—1)“1—2—1 =-3

= (1P 1+2=-3
Cu=(-1y"1-4=-3
Co=(-1)"21+2=-3
Co=(-1p""1-4=-3
Co=(-1y""1+2=-3
Co=(-1)"21-4=-3
=(1)11+2=—3
-

“_2-1=-3

—_—
~



-3 -3 —3]T

-3 -3 -3
AdjA=l-3 -3 -3
-3 -3 -3
-3 -3 -3

=l-3 -3 -3

-3 -3 -3||5&
-3 -3 -=-3||-2
AdjAxB=L-3 -3 -3ll4

—15 + 6—-12 0
—15+6—-12|+ |0
=L-15 + 6—-12 0

Hence, the above system is inconsistent.

1 —1 0 2 2 -4
o IfA=12 3 4dland B= |—4 2 —4| are two square matrices,
0o 1 2 2 1 =5

Find AB and hence solve the system of linear equations :
xX—-y=3,2x+3y+4z=17,y+2z=7

Solution:



Now, we can see that it is AB = 61. Where | is the unit Matrix

1 -1 0 2 2
2 3 4 -4 2
A=l0 1 2lgp=L2 -1
2+44+0 2-2 +
4—-12+8 4 + 6—
AB=L0—4 +4 0+ 2-—
6 0 0
0 6 0
AB=L0 0 6
3 2 2 —4
g—-'-} 2 —4
Or, A~ 1= 2 -1 &5

—4+4+0
—8—12 + 20
0—4 + 10

Now the given equation can be written as:

1 -1 0]
2 3 4 [}’
0 1 21tz

3
= |17
7
AX=B
Or,X=A"'B

2 2 -43
|4 2 —4||17
2 -1 s51ll7

6 + 34— 128 ]

s [12]
b —6
24

g

Hence,x=2,y=—1andz=4

—12 + 34— 128
6— 17 + 35

x:




2 =3 5
6.1f A= |3 2 —4|. find A and hence solve the system of linear equations :
1 =2
2x-3y+52=11,3x+2y-4z=-5,x+y-2z=-3.
Solution:
2 -3 5
3 2 —4

A=Ll1 1 =2

|Al = 2(0) + 3(-2) + 5(1)
=-1

Now, the cofactors of A
Ch=(-1)"-4+4=0
17'6-5=-1
1)+"12-10=2
1)2-6+4=2
1p'—-4-5=-9
1p'-8-15=23
1)"23-2=1
17"2+3=-5
17'4+9=13

Cu = (-
Cu = (-
Cn=(-
Cun=(-
Co=(-
Cu=(-
Cu=(-
Cw= (-



o 2 17"
-1 -9 -5
Adja=L2 23 13
1 .
A_:l:madjﬂ
) 0 -1 2
=2 9 23
A-l= 1 -5 13
0o 1 -2
-2 9 =23
A-l1=1l-1 & -—13

|

0
2
1

-1 2
-9 23
-5 13

Now the given equation can be written as:

I

AX=B
Or,X=A"1B
0 1
-2 9
-1 5§

—2
—23
—13

2 -3 bLH |
3 2 —4 [}’
-1 1 =21tz

|

11
-5
-3

|

- |
o

Hence,x=1,y=2andz=3

1
T.Find A% if A= |1
2

0-5+ 6
—22 + 45 + 69
—11-25 + 39

2

a

—1

3

5
—1
—1

. Hence solve the following system o f linear equations :

x+2y+52=10,x-y-z=-2,2x+3y—-z = -11.

Solution:

Given



1 2 5

1 —1 -1
A=1L2 3 —1
[Al=1(1+3)+2(—-1+2)+ 53 +2)
=4+2+25
=27
Now, the cofactors of A

Ch=(-1)y""1+3=4



5 1 -3
1 .
A_:l:madjﬂ
. 4 17 3
—|-1 —-11 6
27
A-l= 5 1 -3

Now the given equation can be written as:

1 2 5] 10
1 -1 -1 [}f =| -2
2 3 -—1llz —11
Or,X=A"1B

AX=B

. 4 17 3 10

—|-1 —-11 6 ||-—-2
1 =31l1-

5 11

=57 —10 + 22— 66

40 — 34— 33 ]

50-2 + 33

. [—2?]
e —54
81

T

Hence,x=—1,y=—2andz=3

1 -2 0

B.()IfA=12 1 3|, findA ' Using A, solve thesystem of linear equations :
0 -2 1

r—2y=102r+y+3z2=8-2y+z2="7

Solution:



Given

1 -2 0
2 1 3
A: D _2 1

[A]=1(1+6)+2(2-0)+0
=7+4

=11

Now, the cofactors of A

Cu=(-1)""1+6=7

Co=(-1p"1-2-0=2
Cu=(-1y"-6-0=-6
Co=(=1)"22-0==-2
C=(-1¢""1-0=1
Co=(-1y"13-0=-3
Cu=(-1)"?-4-0=-4
Cu=(-1p"-2-0=2
Cu=(-1y""1+4=5



7 2 —47 7 -2 —6
-2 1 =3 =2 1 2

Adj 6 2 5 -4 -3 5
1
A- l_madjﬂ
. 7 -2 -6
-2 1 2
11
Al= L4 -3 5

Now the given equation can be written as:

-2 0 lﬂ
-1 3
-2 1
AX=B
Dr,K=A'1B
. 7 =2 —6|[10
0 2 1 2 8
s -3 sl
X1 ([ 70 + 16 — 42
[}’ =11 —20 + 8-21
—40 + 16 + 35

e
i

Hence,x=4,y=—3andz=1

3 —4 2

(i1) A= |2 3 5|, find A ! and hence solve thesystem o f linear equations
I 0 1

3r—dy+2:2=-12r+3y+dz="T0r+2=2

Solution:



Given

3 —4 2
2 3 &
A=Ll1 0 1

|A] =3(3-0)+4(2-5)+2(0-23)
=9-12-6

=-9

Now, the cofactors of A

Ch=(-1)""3-0=3

Co=(-1p""-4-0=4
Co=(-1)"1-20-6=-26
Co=(-1)"22-5=3
Co=(-1p"13-2=1
Cu=(-1)""15-4=—11
Co=(-1)"20-3=-3
Cu=(-1¢"10+4=-4
Cw= (-

1919 +8=17



3 3 -31T 3 4 —26
4 1 -4 =3 1 -11
Adj

—26 —4 27 -3 —4 17
A- 1‘Iﬁlad]A
[3 4 —26
|3 1 -11
A= -3 —4 17

Now the given equation can be written as:

13
ﬁl il

—3 + 28 —52
21 + 7 + 22

328 + 34

El

Hence,x=3,y=2andz=-1

—4 2

1
-9

I =2 0 T 2 —6

(122) A= 12 1 3|,andB = |—-2 1 —3| find AB. Hence solve thesystem of linear e
0 —2 1 —4 2 5

r—2y=102r+y+3z2=8and —2y+z2="T

Solution:



1 —2 0 7 2 —6
2 1 3 -2 1 -3
A=10 -2 1lp=1—-4 2 5
7+ 4-0 2—24+0 —-6+6+0
14—-2-12 4 +1+6 -—-12-—3 + 15
AB=L0—4 + 4 0—2 + 2 0+6 +5
11 0 0
0 11 o0
AB=L0 0 11

Now, we can see that it is AB = 11I. Where | is the unit Matrix
) 7 2 -6
-2 1 -3
orbA t= -4 2 5

Now the given equation can be written as:

J-[5
£lh

70 + 16 — 42
—20 + 821
—40 + 16 + 35

—2(}

—2 1
AX=B
Or,X=A"1B

1[? 2
E_E 1
= —4 2




1[44]
5—33
= 11

o5

Hence,x=4,y=—3andz=1

1 =20
(i) IfA=12 1 3|, find Al Using A™! solve the system of linearequations :
0 -2 1
r—2y=102r—y—z2=8-2y+z2="T
Solution:
Given
1 2 0
-2 -1 -1

Al =1-=1-1)-2(-2-0)+0
=—-2+4

=2

Now, the cofactors of A
Cu=(=1)""=1-1=-2

Co=(-1p12-0=2
Co=(-1p"=2-0=-2
Cn=(-1)"22-0=-2
Co=(-1¢""1-0=1
Co=(-1P"=1-0=1
Co=(-1)?-2-0=-2
Cuo=(-1p""=1-0=1
Cuo=(-10""=1+4=3



-2 -2 =217 -2 2 -2
2 1 1| =]|-2 1 1
Adja=1-2 1 3 -2 1 3
1 \
A—1=ﬁadl‘d‘

Now the given equation can be written as:

1 -2 0|x 10
2 -1 -1 [}’ =18
0 -2 11tz 7

AX=B
Or,X=A"1B
11 —2 0110
;|2 -1 -1 8
= 10 -2 1 7
X 1[10—16 + 0
[}’ =3 20—8-7
yA [ 0—16 + 7
1[—‘5'
B 5
X= L—9.
Hence,x=—3,y=25andz=—45
2 2 —4 1 —1 0
(v)Given A= -4 2 —4|, B=|2 3 4
2 =1 5 o 1 2

find BA and Use this to solve the system of linear equations y + 2z =
T, r—y=32r+3y+4z =17
Solution:

Given



1 -1 0 2 2 —4
2 3 4 -4 2 —4
g=lo 1 2la-la -1 5

2+4-0 2-2+0 —4+4+0
—4-12+16 4+ 6—4 —8—12 + 20
A=l 0-4+8 0-2+2 0-4+ 10

6 0 0
0 6 0
0 0 6

BA =

Now, we can see that it is BA = 6l. Where | is the unit Matrix

2 2 -4
|4 2 -4
or,Bl= L4 -1 5

Now the given equation can be written as:

0 1 2| 7
1 -1 0 F =13
2 3 4llz 17
Or,X=B"'A

AX=B
2 2 —4][7
|4 2 —4||3

- la -1 s5ll17

X 14 + 6 — 68
b
Z

1

—28 + 6 — 68
286—3 + 85




—48
-90
- l110

| ek

—8
—15

110
Xx=L s

E
Hence,x=—8,y=—15andz= s

9. The sum of three numbers is 2. If twice the second number is added to the sum of first and
third, the sum is 1. By adding second and third number to five times the first number, we get
6. Find the three numbers by using matrices.

Solution:
Let the numbers are x, y, z

X+ty+z=2

...... (i)

Also, 2y + (x + z) + 1
x+2y+z=1.... (i)
Again,
X+z+5(x)=6

AX=B

Al =1(1) - 1(=4) +1(- 9)

=1+4-9

=-4

Hence, the unique solution given by x=A -'B
C11=(—1)“‘(2—1)=1

=1)2*(1-5=4
=1)*(1-10)=-9
=1"(1-1)=0
(=1p2*(1-5=-4



Cuo=(-1¢*(1-5)=4
Co=(=1y"(1-2)=-1
Cu=(=12(1-1)=0
Cu=(-1P2(@2-1)=1
1
= (adjA) B
x=p-1g-ja @A
1 4 —9]° 1 0 -1
0 -4 4| =|4 -4 o
Adja=l-1 0 1 -9 4 1
[1 0 12
=4 -4 o1
x= 1-9 4 11lle
. 2-6
Y 8—4

¥X= L-18+ 4+ 6
iy 4
= —8

X
b
Hence, ‘2

3

10. An amount of 10,000 is put into three investments at the rate of 10, 12 and 15% per
annum. The combined incomes are ¥1310 and the combined income of first and second
investment is ¥ 190 short of the income from the third. Find the investment in each using
matrix method.

Solution:

Let the numbers are x, y, and z
x+y+2z=10,000...... (i)

Also,

0.1x+ 0.12y + 0.152=1310 ...... (ii)
Again,

0.1x+0.12y = 0.152=-190 ...... (iii)



1 1 1 X
0.1 0.12 0.15 [}’

10000
= | 1310

0.1 0.12 -—-0.151'z —190
AX=B

|A = 1(~ 0.036) — 1(~ 0.03) + 1(0)

= —0.006

Hence, the unique solution given by x=A "B
C.-—0.036

C.,=0.27

Cs:=0

C»=0.27

C,=-0.25

C,=-0.02

C, =0.03

C,=-0.05

Cx =0.02

1 \
x:,&—lgzﬁtad]A)B

027 —-0.25 -0.05

[—D.UEE 0.27 0.03 ]T
AdjA=Ll 003 —0.02 0.02

. [—0.036 0.27 0.03
"0.008 0.03 —0.25 —-0.05
¥ = L0 —0.02 0.02
. _—12]
“o.006| 18
¥ = [—30
X 2000
H 3000
= L5000

Hence, x = Rs 2000, y = Rs 3000 and z = Rs 5000

Exercise 8.2 Page No: 8.20

—0.036
= | 0.03
0

1310

llﬂﬂﬂﬂ
—190

|

0.27
—0.25
—0.02

0.03
—0.05
0.02

|



Solve the following systems of homogeneous linear equations by matrix method:
1.2x-y+z=0

3x+2y-2z=0

x+4y+3z=0

Solution:

Given

2x—-y+z=0

3x+2y-z=0

X+4y+3z=0

The system can be written as

2 -1 1|
3 2 -1 [}’
1 4 31tz

AX=0

Now, |A] = 2(6 +4) + 1(9 + 1) + 1(12 - 2)
|A] = 2(10) + 10 + 10

|A| =40 #0

=

Since, |Al]# 0, hence x =y =z = 0 is the only solution of this homogeneous equation.

2.2x-y+22=0
5x+3y-2=0
X+5y-5z=0

Solution:
Given2x -y +2z=0
5x+3y—-z=0
X+58y-5z=0

The system can be written as

2 -1 2| 0
W . 2! [}’ = |0
1 5 =51tz 0

AX=0

Now, |A| = 2(= 15 + 5) + 1(= 25 + 1) + 2(25 — 3)
|A| = —20—24 + 44

IA| =0




Hence, the system has infinite solutions
Letz=k

2x—y=-2k

5x + 3y = k

2 S0 - [

|A| =6 +5=11=0 So, A ~! exist
[3 —5]T 3 1]
Nowadja=l1 21 -l-5 2

H=A‘1B=|Il| (adj A)B = 1_11[—35 %] [_Lfk]

-3k

11
12k

¥X=111

sk a2k
Hence,x=11,y=11 andz=k
3.3x—-y+2z=0

4x +3y+3z=0
S5x+7y+4z=0

Solution:
Given3x—-y+2z=0
4x+3y+3z=0
S5x+7y+4z=0

The system can be written as

3 -1 2| 0
4 3 3 [}’ = |0
5 7 411z 0

AX=0
Now, |A] = 3(12 — 21) + 1(16 — 15) + 2(28 — 15)
|A|=—27 +1+26

|Al =0




Hence, the system has infinite solutions
Letz=k

3x-y=-2k

4x + 3y = -3k

& SI6 -

AX=B
|A| =9+ 4 =13 =0 So, A ! exist

3 —197 1
Now adj A [ ] 4 3]

173 11[-2k
X=A"1B= |A| (adj A)B = 131—4 3] —31{]
—ok
13
-k
¥ =113
ok K

Hence,x=13 ,y=12 andz=k

4. x+y-62=0
xX—-y+2z=0
-3x+y+2z=0

Solution:
Givenx+y—-6z=0
X—y+2z=0
-3x+y+2z=0

The system can be written as

1 1 -6 0
1 -1 2 = |0
-3 1 2 0

AX=0
Now, |A| = 1(=2-2)—1(2 + 6)— 6(1 = 3)
IA|=—4-8+12




|Al =

Hence, the system has infinite solutions
Letz=k

X+y =06k

X—y=-2k

[1 -1 E] —Ek

AX=B
|A] =—1—-1=—2 =050, A~ !exist

— 11T — _
Nﬂwadjﬂ;[—i 11] =[—1 11]

X=A"1B-= W (adj A)B = _[ " _l][—zk
[—6k + 2k
X=-2L—6k—2k
—4k]
-8k

Hence,x =2k, y=4kandz =k
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