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EXERCISE 8.1 PAGE NO: 8.14

1. Solve the following system of equations by matrix method:
(i)5x+7y+2=0
4x+6y+3=0

(i) 5x +2y =3
3x+2y=5

(iii) 3x+4y-5=0
Xx-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) Given5x+7y+2=0and 4x+6y+3=0
The above system of equations can be written as

2 allsl = 15l o e

A L D e
WhereA=14 6l p=1=3] andx=1Y

|A| =30-28=2

So, the above system has a unigue solution, given by
X=A%B

Let C;; be the cofactor of ajjin A, then
Cu=(-1)'"'6=6

C2=(-1)'"%4=-4

Cau=(-1)2"17==7

Cp=(-1)**25=5
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Also, adjA='=7 5

L5 5]

1
A-1=1A]

o Bl &)
Now, X = A~ !B
[ﬂ - %[_64 _57] [j]

M =32l

9

[l = |2
Y —d
2
Hence,x=9/2 andy =-7/2

adj A

(ii) Given 5x + 2y = 3
3x+2y=5
The above system of equations can be written as

HiE|e Y,

[5 2 3] [X]

WhereA=13 2!g=15l gpdx =LY

|Al =10-6=4

So, the above system has a unique solution, given by
X=A"1B

Let C;; be the cofactor of ajjin A, then



www.edugrooss.com

EDUGROSS

WISDOMISING KNOWLEDGE

RD Sharma Solutions for Class 12 Maths Chapter 8
Solutions of Simultaneous Linear Equations

Cu=l=1F*2=2
C=(-1)'"?3=-3
Ca=(10"12=-2
Con=(1)2*22=5

| [2 —3]T
Also,adjA='—2 5

15 5]

1
A~1=1A]

A=L_ i [—23 _52]
Now, X=A"!B
ey |

[ 65— 20
=

adj A

ol B o B S B

T I R B

)

Hence,x =-1andy =4

. —
T

(iii) Given 3x +4y—-5=0
X=y+3=0
The above system of equations can be written as

[i —41”);] - [—53] OrAX=B
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Where A = [? —41] B= [—53] and X = [ﬂ

|Al =—3-4=-7

So, the above system has a unique solution, given by
X=A"1B

Let C; be the cofactor of ajjin A, then
Cu=(1t*1-1=-1

Cig = =12 1=

Ca=(-1)""4=-4

C2=(-1)*"?3=3

=d =T
Also, adj A = [—4 3 ]
15 =
A_hJiaMA
ot gl =)
Now, X=A"'B
- . N
ﬁ-zjiri éﬂLi]
X] _ l-5+ 12
¥ \7'=5—9
X‘=1'7]
yl — 7l-14
4 = [

-2

Hence, X=1Y
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(iv) Given 3x +y =19
3x—y=23
The above system of equations can be written as

[5 Zilbl = sl o ax -

3 1 19
Where A = [3 —1] B= [23 and X = [\ﬂ
JA| =—3—-3=—6
So, the above system has a unique solution, given by
X=A"'B
Let G; be the cofactor of ajjin A, then
Cu=(1)}"1t-1=-1
C=(-1)'"?3=-3
Ca=(1y"11=-1
Cn=(-1)**23=3

-1 -3"
Also,ade=[—1 3]
55l
A_lzﬁllade

k. —1]
AFi-¥1—-3 3
Now, X=A"1B

- = SIG)

1 (—19—
[ﬂz—_6—5179+263;)
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] - <[

[ﬂ - [—72]

Hence,x=7andy=—-2

(v) Given 3x+ 7y =4
X+2y=-1

The above system of equations can be written as

i Z][ﬂ - [—41] Or AX =B

a 7 4
Where A = [1 2lg= [—1] and X = [ﬂ
Al =6-7=-1
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*12=2
Co=(-1)1"21=-1
Ca=(-1p2"17=-7
Cp=(-1)"23=3

pT —11"
Also, adj A = [—7 3 ]
by ol |
2 adjA

A-1=1A]
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Now, X =A~'B
1 _
i(' - —_1.—21 37”—41]
X] _ 1 [8+7
yl = —1l-4-3
X] _ 115
yl = —1l-7
- [57]

Hence, X=—15Y=7

(vi) Given3x +y=7
5x +3y=12
The above system of equations can be written as

5 all¥] = 5] o axcs

s 3l G B
Where A = B="1121gnd x = 1Y
|A] =9-5=4
So, the above system has a unique solution, given by
X=A"'B
Let C;; be the cofactor of a;;in A, then
Cy”Z (S5 =3
Cpp=(-1)"?5=-5
Can=(-1)"1t1=-1
Caa=(-1)2"23=3
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T

3 -5
Also, adj A = [—1 3 ]

5

1 =
A_lzmad]A
A—1:i[—35 _31]
Now, X=A"!B
;’C - Z.—35 31] [172]
X] _ lr21-12
Yyl — 41-35 + 36
X] _ }'9]
vl — 411

p—
e
I
[E—————
e S e

> 2
Hence, X=4Y =4

2. Solve the following system of equations by matrix method:
(i)x+y-z=3

2x+3y+z2=10

3x-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
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(iv)3x+4y+7z=14
2x-y+3z=4
X+2y—-3z=0

(v) (2/x) - (3/y) +(3/2z) = 10
(1/x) + (1/y) +(1/2) = 10
(3/x) - (1/y) +(2/2) =13
(vi)5x+3y+2=16
2x+y+3z2=19
X+2y+4z=25

(vii) 3x +4y +22=8
2y—-3z=3
X—2y+6z=-2

(viii) 2x+y+z2=2
X+3y-z=5
3x+y—-2z=6

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

2x-y=0

(xi) 8x +4y + 32 =18
2x+y+z=5
X+2y+2z=5
(xii)x+y+2=6
X+2z=7

3x+y+z=12

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

3x+4y-5z=-5
2x-y+3z2=12
Solution:

(i) Givenx +y-z=3
2x+3y+2z=10
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3x-y-7z=1
The given system can be written in matrix form as:
1 1 =11 3
2 O 1 [Y = 110
4 <1 =H 110rAX=8B
1 1 ’

| X 3
$ 2 1 y‘ 10
3 _1 _7<’X= LZ andB: l

A=

3 1 <2 1 J2 3
Now, |A| = ]_|—1 = 1 |3 —7| 3 |3 —1|
=(-20)-1(-17)-1(11)
=—20+17+11=8
So, the above system has a unique solution, given by
X=A"1B

Cofactors of A are
Ciu=(-1)*1-21+1=-20
Cu=(-1)**1-7-1=8
C31=(—1)3+11+3=4
Cu=(-1)**2-14-3=17
C22=(—1)2+1—7+3=—4
C32=(—1)3+11+2=—
Ciz=(-1)*2-2-9=-11
C23=('—1)2+1—1—3=4
C33=(—1)3+13—2=1

~20 17 —11‘T

8 -4 4

AdjA=1L 4 = 1
—20=g 4
17 —4 -3
=L—-11 4 11

1'—20 8 4113
-117 -4 -3]|10

Now,X=A‘lB=8.—11 4 1111
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—60 + 80 + 4
51— 40— 3
X= L—-33 + 40 + 1

'24‘ [3‘
5 8| =11
X= L8 1

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

<R

| b=

(i) Givenx+y+z=3

2x-y+z=-1

2x+y—-3z2=-9

The given system can be written in matrix form as:

1 1 11X

2 —1 1 ’y =

2 1 3% OrAX=8B
1 1 &

% 3
a2 —~1 1 y‘ —1
2 1 _3_’x= LZ and B: _9

|—1 1
Now, |A]=1'1 —3

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

=14

So, the above system has a unique solution, given by
X=A"1B

Cofactors of A are
Cu=(-1)*13-1=2
C21=(—1)2+1—3—1=4
C31=(—1)3+11+1=2
C12=(—1)1+2—6—2=8
C22=(—1)2+1—3—2=—5
Cy=(-1)3*11-2=1
C13=(—1)1+22+2=4
C23=(—1)2+11—2= 1

-1
-9

Rl

_1|§ —13| * 1'% i
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Cas=(-1P*1-1-2=-3

2 8 41"

14 {

Adj A = 1 —d
2 4 2
+E
_la 1 -3

. 2 4 2 3
P g 5 1]l
Now,X=A"B= 14 1 -311-9

1] 10

7|7

19

g by
. . 13
Hence,X=7,Y=7 andZ=7

(iii) Given 6x — 12y + 25z =4
4x + 15y —-20z =3
2x+ 18y + 152=10
The given system can be written in matrix form as:

—12
OrAX=B

—12 4
4 15 —20 H 3
A:2 18 15<’X= Z andB: 10

15 20 _12|4
Now, |A| =6'18 15

4
3
10

4 15

250| . 25|2 18
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=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"1B

Cofactors of A are

Ci1=(-1)'*"1 (225 +360) = 585
C1=(-1)?*1(-180-450) =630
Ca1=(—1)***(240-375)=-135

Ci= (— 1)1+2 (60 + 40) =-100
C2=(-1)2"1(90-50) = 40
C:2=(-1)3"1(-120-100) = 220
Ciz=(—1)1*2(72-30) =42
C3=(—1)**1(108 + 24) =-132
Caz=(—1)3*1(90 + 48) =138

585 —100 42 17
630 40 —132
—135 220 138

AdjA=

585 630 —135
—100 40 220
=L 42 —132 138

2| 19 T 220

585 630 —135][4
- 3
5760

Now, X=A"!B= 42W —13¢% 138 1110
9 2880
7| 1788
= 1152
s
2
1)1
7|3
g
X= s
o 2 =
Hence, X=2,Y=3andZ=5
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(iv) Given 3x +4y + 7z =14

2x—-y+3z=4
X+2y—3z=0
The given system can be written in matrix form as:
3 4 71X 14
2 ~1 B [y =14
1] 3 =A% 01OrAX=8B
3 4 7] X 14
2 —1 3 y 4
A=l1 2 =3l X=!zlandB=10

|—1 3
Now, |A| =3'2 —3

=3(3-6)—-4(-6-3)+7(4 +1)
=—9:4.36 +35

=62

So, the above system has a unique solution, given by
X=A"1B

Cofactors of A are
C11=(—1)l+13—6=—3

C21= (—1)2+1—12—14=26
C31 = (— 1)3+112 +7=19

C12= (—1)1+2—6—3=9
Cn=(-1)%"1-3-7=-10
C2=(-1)3"19-14=5
C13=(—1)1+24+1=5

C23= (—1)2+16—4=—2

C33= (—1)3+1—3—8=—11

_4|§ —33| " 7|§ —33|

Y 9 57
26 =5 —2‘
Adja=119 5 -11
-3 26 19
[9 —-16 5‘
=ls5 -2 -11
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A Ead]A

1

62
Now, X=A"1B=

—3 26 19 | |14
9 =16 5 4
8 =4 =110

—42 + 104 + 0
-| 126—-64 + 0
X= L 70-8+0

a (62
— I
62

X= L62

1

o)

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

(v) Given (2/x) = (3/y) + (3/2) =
(1/x) + (1/y) + (1/2) =
(3/x) = (1/y) + (2/2) =

The given system can be written in matrix form as:

5 0 1% 16
2 1 8 [y = 119
1 2 41z 251 0orAX =8B

5 3l] e

241 9
A=l192 4-,X= andB

1 3 > 2
— +1

Now, |A| =5 2 4 4| |1

=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"1B
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Cofactors of A are
C11=(—1)1+1(4—6)=—2
Cx=(-1)2*Y12-2)=-10
Ca=(-1)3*19-1)=8
Ci=(-1)t*%(8-3)=-5
C22=(—1)2+120—1=19
Cy=(-1)3*115-2=-13
Ciz=(-1)*%2(4-2)=2
C23=(—1)2+110—3=—7
C33=(—1)3+15—6=—1

-3 -5 -8
—180 19 =7
AdjA=1 8 =318 =1
= =18 @&
-5 19 13
=L3 —F =
i | .
A_lzmad]A

1

—a —1N 8 16
—|-5 19 -13[|19
Now, X=A"'B =

3.7 lAl25

. —32— 190 +'@00
—|—80 + 361 — 325
x= Al 484 13325
. '—22]
w {B
—110

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

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

The given system can be written in matrix form as:

3 4 2 | 8

g 2 -3 [}’ = | 3

1 -2 61 —210rAX=B
3 4 2 ]

X 8
0 2 -3 yl 3
1 _2 6 ',X= A and B: _2

|2 -3
Now, |A| =3'-2 6
=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"1B

Cofactors of A are

Cu=(-1)'""(12-6)=6
Ca=(-1)**"24+4)=-28
Cai=(-1)>3*"(-12-4)=-16
C12=(—1)1+2(0+3)=—3

Cp=(-1)**118-2=16

Cy=(-1)>3**'-9-0=9

Ciz=(-1)1"?(0-2)=-2
C23=(—1)2+1(—6—4)=10

C33=(—1)3+16—0=6

A =

B Y ]

6@ 21
—28 M6 10
AdjaA=1=16 -9 6
6 —28 -—16
-3 16 -9
-lz 1o &8
2 adjA

A-1=1Al
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Je -28 —1e][8
-[-3 16 -9||3
Now, X=A"B= L2 10 6 1l-2
[ 48— 84 + 32
=124 + 48— 18
X= L—16 + 30— 12
2
=1 B
X= LZ
-2
3
¥=01

Hence, X=—2,Y=3andZ=1

(vii) Given 3x+4y +2z=8

2y—3z=3
X—2y+6z=-2
The given system can be written in matrix form as:
2 1 1= 2
1 5 -1 [Y = 1|5
3 1 21z 61 OrAX=8
2 1. 3

X 2
143 —a y] 5
A=13 1 -2l x=1zlandB=16

|3 e
Now, |A] =2/1 —2

=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"1B

Cofactors of A are

Cu=(-1)"'-6+1=-5

b Yl ]
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C21=(— 1)2+1(24+4)=—28
C31=(—1)3+1—1—3=—4
Ci=(-1)1*2-2+3=-1
Cp=(-1P2*1-4-3=-7
C32=(—1)3+1—2—1=3
Ciz=(-1)'*?1-9=-38
C23=(—1)2+12—3=—1
C33=(—1)3+16—1=5

g —1 -8
3 = I
Adja=1—-4 3 5
5 3 -4
-1 -7 3
_l-8 1 s
1 ?
A-1=IA|ad]A
. -5 3 —4]]2
_—19—1 —7 =3 NS
Now, X =A"1B= -8 1 51l6
’ [—10 + 15— 24
i —-2—35+ B
x= L-16 + 5 + 30
4 '—19]
e I
X = 19
1
1
=14l

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

(viii) Given 2x+y+z=2
X+3y-z=5
3x+y—2z=6
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The given system can be written in matrix form as:

2 1 1]1% 2

i & —id [Y = |5

3 1 -=21%Z 6l OrAX=B
2 1 1

(X 2

1 34 —1 y] 5
A=3 1 -2l X=1'zlandB=16
|3 —i1

Now, |A] =21 —2

=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"1B

Cofactors of A are
C11=(—1)l+1—6+1=—5
Cor=(-1)2*Y24+4)=-28
Ca=(-1)3*1-1-3=-
C12=(—1)l+2—2+3=—1
C22=(—1)2+1—4—3=—7
C32=(—1)3+1—2—1=3
Ci3=(-1)'*21-9=~
C23=('—1)2+12—3=—1
C33=(—1)3+16—1=5

—1|; :1| + 1|é i’

= O N
3 %7 1
AdjA=1—%4 3 5
-5 3 —4
_4 -7 3
= —8 1 5
~adjA

A~-1=1A]
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-19

1—53—42
—1—1 —F @& ||

Now, X=A"!B = -8 1 51ll6
: [—10 + 15— 24
T —2—35 + 18
o | —16 + 5 + 30
. '—19]
e —19
X = . 19

L

Hence,X=1,Y=1landZ=-1

(ix) Given 2x + 6y =2

3x—z=-8
2x—-y+z=-3
The given system can be written in matrix form as:
2 6 0 ] 2
g 0 =1 [y = |-8
2 =1 13'% —310rAX=8
2 6 0]

X 2
3A0 & 4 -8
2 _1 1_’)(:-2 andB: —3

=
| | 3 -1

g, Ry 1176k 7 +0

=2(0-1)-6(3+2)

=—2-30

=—=32

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

X=A"1B

Cofactors of A are
C11=(—1)1+10—1=—1
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C21=(—1)2+16+0=—6
C31=(—1)3+1—6=—6
Ci=(-1)'*"?3+2=5
C22=(—1)2+12—0=2
Cp=(-1)3*1-2-0=2
Ciz=(-1)**?-3-0=-3
C23=(—1)2+1—2—12=14
Cz=(-1)°**'0-18=-18

-1 -5 -37"
-6 2 14
AdjaA=1-6 2 —18
-1 -6 -6
—a & 2
=1-3 14 -—18
1 ;
A-lzﬁad]A
i =] = '~ .4
] e 2 ||-8
Now, X=A"!B= —3 14 , F181%3
1'—2+48+18
-~ —-10—-16—-6
X= L—6-112 + 54
1'64]
—R 2
6L
X= L—-64
—2
1
XAL 2

Hence, X=—2,Y=1andZ=2

(x) Given2y—z=1
X—=y+z=2
2x-y=0
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The given system can be written in matrix form as:

E oG

AX=B
1 1 1 =1

-2 -1 ,
Now, |A] =0 2 O| |2 -1
=0+4-1
=3
So, the above system has a unique solution, given by
X=A"1B

Cofactors of A are
C11=(—1)1+11—0=1
C21=(—1)2+11—2=1
C31=(—1)3+10+1=1
C12=(—1)1+2—2—0=2
C22=(—1)2+1—1—0=—1
C32=(—1)3+10—2=2
C13=(—1)1+24—0=4
Cas=(-1)2**12-0==2
C33=(—1)3+1—1+2=1

1 4 ™
1 — 2
Adia =L, 2 i ]
1 & 1
2 —Y?
=14 -2 1
1 >
A-lzlAladJA

g i @ 1112
3 2 —1 2]10
Now, X=A"1B= 4 -2 1ll1
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[

75 =
00 = I
|
o O a
sl g
N

>
I
0| e
O o W
—

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

(xi) Given 8x + 4y + 32 =18
2x+y+2z=5
X+2y+z=5

The given system can be written in matrix form as:

R

AX=B
1 3 a1 2 1
Now'|A|:8|2 1| 4‘ll 1|+3|1 2|
= 8(—1) - 4(1) + 3(3)
=—8-4+9
=—3
So, the above system has a unique solution, given by
X=A"1B

Cofactors of A are
C11=(—1)1+11—2=—1
C21=(—1)2+14—6=2
C31=(—1)3+14—3=1
C12=(—1)1+22—1=—1
C22=(—1)2+18—3=5
C32=(—1)3+18—6=—2
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C13=(—1)1+24—1=3
C23=(—1)2+116—4=—12
C33=(—1)3+18—8=0

4 -4 B

2 5 =12
Adja=L1 =2 0
= 2 1
-1 5 -2

ki .
A_lzmad]A

i —1 2 1][18
- -1 5 —Z11 5
Now, X =A"!B = 3 —-12 o01ls

4 —18 + 10 + 5
- —18 + 25—-10
X = 54—-60 + 0
x "3‘
_—3—3
X= L—6
1]
1
x = 12

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

(xii) Givenx+y+z=6
X+2z2=7
3x+y+z=12
The given system can be written in matrix form as:

1 1 1| 6
1 0 2 [y] = |17
3 1 11tz 12

AX=8B
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i g B |1 0
Now,|A|=1|1 1|_l|3 1|+l|3 1
=1(-2)-1(1-6) + 1(1)
==2+5+1
=4
So, the above system has a unique solution, given by
X=A"1B
Cofactors of A are
C11=(—1)1+10—2=—2
C21=(—1)2+11—1=0
C31=(—1)3+12—0=2
Cpn=(-1)*%1-6=5
C22=(—1)2+11—3=—2
C32=(—1)3+12—1=—1
Ciz=(-1)*"21-0=1
Cxn=(-1)2*11-3=2
C33=(—1)3+10—1=—1

-2 5 11"
0 -2 2
AdjaA=L2 -1 -1
-2 0 2
5 -2 -1
LY B -4
1 -
a-toja 24
W? © 2][6
== == =7
Now,X=A"B= L1 2 —1ll12
[r12 + 0+ 24
;| 30-14-12
X= L6+ 14—12
1‘12‘
14
X= LB
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3

1
X=12
Hence,X=3,Y=1andZ=2

(xiii) Given (2/x) + (3/y) + (10/z) = 4,

(4/x) = (6/y) +(5/2) = 1,

(6/x) +(9/y)—(20/z)=2,%x,y,z#0

The given system can be written in matrix form as:

Z 3 10 Jru 4

: 5 s
6 9 20w 2
=B

AX
Now,

|A| = 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

Cii=(-1)'*1120-45=75
C1=(-1)**1-60-90=150
Cai=(-1)3*115+60=75
Ci2=(-1)1*2—80-30=110
Cn=(-1)**'-40-60=-100
Cs2=(-1)3*110-40=30

Ciz= (— 1)1+2 36+36=72

Cx=(—1)**118-18=0
Caz=(—-1)3*1-12-12=-24

75 110 721"

150 -—-100 0 ]
F i 30 —24

Adj A=

75 150 ¥y
110 —-100 30
=L72 0 —24
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.
A_lz-m—lad]A

" E 5 150 Fii> ] r]
118 =180 30 ||1
1200

Now, X=A"B=  L72 0o —24ll2
. [e00
1200 400

X = 1240

-
= = =
e——
Il
T =W = =

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

(xiv) Givenx—y+2z=7

3x+4y—-5z2=-5

2x—-y+3z=12

The given system can be written in matrix form as:

L —4 2ZNe 7
& 4 —h [Y = | @d
Z —1 &1 12

AX=B
Now,

|A| =1(12-5)+ 1(9 + 10) + 2(-3-138)

=7+19-22

=4

So, the above system has a unique solution, given by
X=A"1B

Cofactors of A are

C11=(—1)1+112—5=7

C21=(_1)2+1_3+2=1

C31=(—1)3+15—8=—3

C12=(— 1)1+29+ 10=-19
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C22=(—1)2+13—4=—1
Cp=(-1)3*1-5-6=11
Ciz=(-1)"2-3-8=-11
C23=(—1)2+1—1+2=—1
Cia=(-1)3*14+3=7

7 -19 —11‘T

1 —1 —1
Adja=1-3 11 —4
7 1 3
-19 -1 11
1 2
A*:ﬁad]A

g 7 1 =37

-__;—19 —1L 11]|=5

Now, X=A"B= L-11 -1 71112
3 -
X= L12

X 2
-1
vA 3
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) 5x+3y+7z2=4

3x+26y+2z=9

7x+2y+10z=5

(V) x+y+z=6
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X+2y+3z=14
X+4y+7z=30
(vi)2x+2y-2z=1
dx+4y-z2=2
6x+6y+2z=3

Solution:

(i) Given 6x + 4y =2

9x+6y=3

The above system of equations can be written as

o allvl = [l o ax -

P I S D

WhereA=1'9 6lpg=13lgndx=1Y

|A| =36-36=0

So, Ais singular, Now X will be consistence if (Adj A) xB=0

C11=(—1)l+16=6

C12=(—1)1+29=—9

Ca=(-1)""4=-4

C22=(—1)2+26=6
% 2l

Also,adjA='1—4 6

M5 &
. A NIy

s wial = ol

Thus, AX = B will be infinite solution,
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Lety =k
Hence, 6x=2 -4k or 9x = 3 — 6k

1-2k
X= 2

1-2k
Hence, X= 3 ,Y=Kk

(i) Given 2x + 3y =5
6x+9y =15
The above system of equations can be written as

é 3] m - [155] Or AX =B

PR 1
Where A=16 91 B =115l gpd x = LY
|A] =18-18=0
So, A is singular,
Now X will be consistence if (AdjA) xB=0
Cu=(-1)*19=9
C12=(—1)1+26=—6
C21=(—1)2+13=—3
C22=(—1)2+22=2

9 —6]T
Also, adjA=1-3"" 2

% 2

(Adj A).B = .[—96 _23]] [155]

15075 = o]

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

Hence,
5-3k

2x=5-3korX= 2
3-3k
X=15-9korX= :2
5—-3k

Hence, X= 2 ,Y=Kk

(iii) Given 5x + 3y + 7z =4
3x+26y+2z2=9
7x+2y+10z=5

This can be written as:

5 3 T|® 4
3 26 2 [V] = 14
7 2 101tz 5

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

|A] =0

So, A is singular. Thus, the given system is either inconsistent or it is consistent with
infinitely many solution according to as:
(AdjA) xBz2Oor (AdjA)xB =0

Cofactors of A are

Ci1=(-1)*1260-4 =256
Cx=(-1)**'30-14=-16
Cy1=(—1)3%*16-182=-176
Ci=(-1)**230-14=-16
Cyn=(-1)?*150-49=1

C32 = (— 1)3+1 10-21=11
Ciz=(-1)**26-182=-176
Cra={=1)"1D=21=11
Cas=(—1)**1130-9=121
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956 —if —176I"
46 1 11

AdjAa=1-176 11 121
256 —16 -—176
—16 1 11
=176 11 121

256 —16 —176
—16
AdjAxB=L1-176 11 121

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

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

3x+26y=9 -2k

This can be written as

s 2allyl = l5_ 2
|A] =121
26 —3]
AdjA='=3 5
2 AdjAXB

Now, X = A~1B = Al

i O, .

1 [77 — 176k
-121111k + 33.

.

There values of x, y and z satisfy the third equation

— 16k
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(v) Givenx+y+z=6
X+2y+3z=14
X+4y+7z2=30

This can be written as:

23 [3]

[A] =1(2) —1(4) + 1(2)

=2-4+2

|A] =

So, Alis singular. Thus, the given system is either inconsistent or it is consistent with

infinitely many solution according to as:

(AdjA)xBz0or (AdjA)xB=0

Cofactors of A are

Ciu=(-1)"114-12=2

Cun=(-1)2*17-4=-3

C31=(—1)3+13—2= 1
2=(-1)!"?7-3=-4

C22=(—1)2+17—1=6
32=(—1)3+13—1=2
13=(—1)1+24_2=2

C23= (—1)2+14—1=—3

C33=(—1)3+12—1=1

2 —4421"
3 o6
Adj A = -2 1

2 (-30.1
-4 1 —2
L2 -3

el I |

Now, AX = B has infinite many solution
Letz=k
Then,x+y=6-Kk
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x+2y=14 -3k
This can be written as:

L ally] = L5 5d

|Al =
2 -1
agia=l1 1]

Now, X = A~ 1B = WAdJA ke

Iy |

1[12—-2k—14 + 3k
—6 + k + 14— 3k

-2+ Kk
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
Xx+2y+3z=14
X+ 4y +7z =30
This can be written as

-

|A| =2(14) —2(14) - 2(0)

| =

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

(Adj A) xBzO or (AdjA)xB=0

Cofactors of A are:

Cu= (— 1)1+18 +6=14
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C21=(—1)2+14+12=—16
Ca=(—1)3*1-2+8=6
Cio=(-1)'*28+6=-14
C22=(—1)2+14+12=16
C32=(—1)3+1—2+8=—6
Cis=(—1)1*224-24=0
C23=(—1)2+112—12=0
C33=(—1)3+18—8=0

14 -—-14 6 ‘T

—-16 16 -6

Adja=L 0 0 0
14 -—-16 6
—-14 16 -6
=L 0 0 0

14 -16 6|1 0
—14 16 -—6||Z] = |0
AdjAxB=L 0 0 0113 0

Now, AX = B has infinite many solution
letz=Kk

Then, 2x+ 2y =1+ 2k

Ax+4y=2+k

This can be written as:

. QL Vi

Hence, |A| =0z=0

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
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(iii) 4x -2y =3
6x—3y=5
(iv)4x-5y-2z=2
5x—4y+2z=-2
2x+2y+8z=-1
(v)3x—y-2z=2
2y—-z=-1
3x-5y=3
(vi)x+y—-2z=5
X—2y+z=-2
-2x+y+z=4

Solution:

(i) Given 2x + 5y =7

6x + 15y =13

The above system of equations can be written as

2 155] [ﬂ - [173] Or AX = B
Where A = 2 155] B=[173] and X = [ﬂ
|A| =30-30=0

So, A is singular,

Now X will be consistence if (Adj A) x B=0
Ci1 = (— 18I 15 T@5

C12= (—1)1+26=—6

C21= (—1)2+15=—5

Cn=(-1)*22=2

T

15 —b
Also, adj A= [—5 2 ]

%
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(Adj A).B = Ez _25] [173]

[TE=—EE _ [0
-l-35 + 26 7 l-16

=0

Hence, the given system is inconsistent.

(ii) Given 2x + 3y =5
6x+9y =10
The above system of equations can be written as

2 g] [ﬂ - [150J Or AX =B

2 3 5 X
Where A = [6 9] B= [10] and X = [Y]
|A| =18 -18=0
So, A is singular,
Now X will be consistence if (AdjA) xB =0
C11=(—1)1+19=9
C12=(—1)1+26=—6
Cx=(-1)2*13=-3
C22=(—1)2+22=2
&N
Also, adjA=1—-3 2

L o]

(Adj A).B = [—96 _23] [150]

45— 30 _[15
=1-30 + 20) ~ l-10l20

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

6x—3y=5
The above system of equations can be written as
4 -211X1 _[3
[6 —3] [Y [5] Or AX =B

e =l Bl o
WhereA=16 =31 p=15l gpdx =LY
|A|=—12+12=0

So, A is singular,

Now X will be consistence if (AdjA) xB =0
C11=(—1)1+1—3=—3
Co=(-1)*"26=-6

C21=(—1)2+1—2=2

Cn=(-1)*"%4=4

T

- 2
Also, adj A = [—6 4 ]

& 3
g 3

-3 213
(AdjA).B='"6 4 [5]

_ —_198-:1200] = B]

Hence, the given system is inconsistent.

(iv) Given 4x =5y —-2z=2
5x=4y+2z=-2
2x+2y+8z=-1

b= 2l

|A| = 4(— 36) + 5(36) — 2(18)
|Al =0
Cofactors of A are:



WWW.edllgl'OOSS.COIII

EDUGROSS

WISDOMISING KNOWLEDGE

RD Sharma Solutions for Class 12 Maths Chapter 8
Solutions of Simultaneous Linear Equations

C11=(—1)1+1—32—4=—36
21=(—1)2+1—40+4=—36
3=(-13*1-10-8=-18
12=(-1)"240-4=-36

C22=(—1)2+132+4=36

C32=(—1)3+18+10=—18

Ci3=(-1)1*210+8=18

C23=(—1)2+18+10=—18

C33=(—1)3+1—16+25=9

-36 —-34 181°7
36 36 —18

AdjA=1-18 -—18 9
—36 36 18
—-36 36 -—18

1B —18 9

—36 36 -—18]] 2
36 36 —18 —a
AdjAxB= —18 =il

b

Hence, the above system is inconsistent.

12—72 + 18

[ J2—72 + 18
=L 36 + 369

(v) Given3x—y—2z=2
2y —2 =5
3x—=5y=3

s Sl

|A| =3(-5) +1(3) - 2(- 6)
|A] =

Cofactors of A are

C11=(—1)1+10—5=—5
21=(-1)*"10-10=10
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31=(—1)3+11+4=5
C12=(—1)1+20+3=—3
C22=(—1)2+10+6=6
C32=(—1)3+1—3—0=3

13=(-1)'"?0-6=-6
C23=(—1)2+1—15+3=12
C33=(—1)3+16—0=6

5 & -6
10 6 12]
Adj A = 3 6
—5 10 5
[3 6 3‘
—6 12 6

—8 10 5])| 2
3 6 3|1

AdexB:[—6 12 oil

3
—10 —=10 <4 15 0]
H—&F 9 = |0
—1Z =12+ 18 0.

Hence, the above system is inconsistent.

(vi) Givenx+y—2z=5
X—2y+z=-2

L. -

|A] =1(-3)-1(3)-2(-3)=—3-3+6
|A] =
Cofactors of A are:
Cu=(-1)*1-2-1=-
C21=(—1)2+11+2=—3
n=(-1)P>"'1-4=-3
C12=(—1)1+21+2=—3
Cp=(-1p*"1-4=-
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C32=(—1)3+11+2=—3
Cs=(-1)1*21-4=-3
C23=(—1)2+11+2=—3
Caz=(-1)3*1-2-1=-3

5 -85 -3

3 -3 —3]

AdjA=1-3 -3 -3
-3 -8 -8
[—3 4 —3]
-3 -3 -3

-3 -3 -=-3][5
AdjAxB=1-3 -3 -3llL4
—-15 + 6 —-12 0
[—15 + 6— 12] +* H

-l-15 + 6—-12 0

Hence, the above system is inconsistent.

1 -1 0 2 24
5. IfA=1(2 3 4|and B= [—4 2 —4| are two square matrices.
0o 1 2 ¥y 1l -5

Find AB and hence solve the system of linear equations :
Xx-y=3,2x+3y+4z=17,y+22=7

Solution:
17— 0 2 2 —4
A 3 @ [—4 2 —4‘
A=10 1 2lp=L2 -1 5§

2+4+0 2-24+0 —-4+4+4+0
4-12+8 4+6-4 —8—-12 + 20
AB=L0—-4+4 0+2-2 0-4+10

==
o oo
o ==

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

|2 2 —4
= 2 -4
Oorb,LA =12 -1 5

Now the given equation can be written as:

1 —1 9= 3
L 3 2 IY] = |17
g 1 215 7

AX=B

Or,X=A"1B

i 2 2 —4N3
-|-4 2 -—4|[17
[X 1 6+34—28]
-
o 6

—12 + 34— 128
1[12]
ol s
(=]
= L24

8—17 + 35
¥,
—1
X=L4

Hence,x=2,y=—1andz=4

-3 5

: > —1 i :
2 4| . find A" and hence solve the system of linear equations :
1 -2

[N S

6. L[ A¢
1
2x—-3y+52=11,3x+2y—-4z=-5,x+y—-2z=-3.

Solution:
2 -3 5
3 2 —4‘
A=11 1 =2
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|[A| =2(0) +3(-2) +5(1)
==1

Now, the cofactors of A
C11=(—1)1+1—4+4=0
C21=(—1)2+16—5=—1
Ca=(-1)3*112-10=2
C12=(—1)1+2—6+4=2
Cyn=(-1)2*1-4-5=-9
Cy=(-1)3**1-8-15=23
Ciz=(-1)**23-2=1
C23=(—1)2+12+3=—'5
C33=(—1)3+14+9=13

i 2 17 b -1 3
~1 8 5| =|2 -9 23

Adja=l2 23 13 1 -5 13
1 .
A_1=|A|ad]A
[0 -1 2
=2 —9 23
A_1: l _5 13
0 1 -2
-2 9 -23
A-l=1-1 5 AR

Now the given equation can be written as:

2 -3 5|x 11
3 2 —4 [y] = |-5
-1 1 -2llz -3

AX=B
Or,X=A"!B

B 1 =d1]|1l
—2 9 =23]|-5
==l B =131k=3
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X —& 4+ 6
[Y = |—2Z + 45 + 69
z —~11—~258 ¢ 39

"

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

1 2 5

7.Find A2, if A= |1 —1 —1|.Hencesolve the following system of linear equations :
2 3 -1

X+2y+52=10,x-y—-z=-2,2x+3y—-z =-11.

Solution:

Given
1 2 b
i =1 =i
a=12 F =1
[Al =1(1+3)+2(-1+2)+5(3+2)
=4+2+25
=27

Now, the cofactors of A
C11=(—1)1+11+3=4

Car= ()1 R - 15@17
Car=(— N —2Q5 = 3
C12=(—1)1+2—1+2=—1
Cxn=(-1)2*1-1-10=-11
C32=(—1)3+1—1—5=6
Ciz=(—1)'*"?3+2=5
Cxz=(-1)?*13-4=1
C33=(—1)3+1—1—2=—3

3 —=1 ST 4 17 3
17 =11 1| =4 <41 #

3 B = 5 1 =3

Adj A=
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1

A-1=|A|ad]A
%2 ¥ 3
=1 —1F &
A~l= 5 1 -3

Now the given equation can be written as:

1 2 5] 10
1 -1 -1 H = -2
2 3 -uld -1

AX=8B

o X=A""8

(4 17 3][10
=11 =11 & ]|=2
= L 1 —3ll-11

X1 1 [ 40-34-33
H i 100 3 B B

i [—27‘
s —54
X = 81

S0—=2 + 33

Hence,x=—1,y=—2andz=3

1 -2 0
8(i)IfA=12 1 3|, find A, Using AL solve thesystem of linear equations
0 -2 1

—
i

r—2y=102r+y+32=8,-2y+2:=17

Solution:
Given
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1 —& D
2 1 3]
A=LlL0 -2 1
|[A| =1(1+6)+2(2-0)+0
=7+4
=11

Now, the cofactors of A
n=(-1)*11+6=7
Cau=(-1)**1-2-0=2
C31=(—1)3+1—6—0=—6
C12=(—1)1+22—0=—2
C22=(—1)2+11—0=1
C32=(—1)3+13—0=—
13=(—1)1+2—4—0=—4
n=(-1)*1-2-0=2
C33=(—1)3+11+4=5

5 & g 7 -2k —&
2 1 -3] =2 @ &2

AdjA=l-6 2 5 —S—3 9
A-l‘ﬁad]A
1 7 Q-6
2 1 2
11
Al= L—-4 -3 5

Now the given equation can be written as:

b k- [

AX=8B
Or,X=A"'B
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; 7 =& =—h||14
= 2 1 2|18

X1 ([ 70+ 16— 42
M = |~ & B~
z —40 + 16 + 35

1[44‘
3—33
X = 11

N

Hence,x=4,y=—3andz=1

3 —4 2
(i) A= |2 3 5. find A Vand hence solve thesystem of linear equations
1 0 1
3r —dy+22=-12r+3y+52& T+ 2 =2
Solution:
Given
3 —& Z
2 & 5
A=lla 0 4
|[A] =3(3—-0)+4(2-5)+2(0-3)
=9-12-6

Now, the cofactors of A
C11=(—1)1+13—0=3
Cu=(-1)2"1-4-0=4
Cai=(-1)3*1-20-6=-26
C12=(—1)1+22—5=3
C22=(—1)2+13—2=1
C32=(—1)3+115—4=—11
Cis=(-1)'*20-3=-3
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C23=(—1)2+10+4=—4
C33=(—1)3+19+8=17

5 83 " g &4 2§
4 1 -4 =3 1 -11

Adja=1-26 —4 27 -3 —4 17
2

A_1=Ead]A
,[3 4 —26
Py 3 N | |

A-l= 1-3 -4 17

Now the given equation can be written as:

F 5[

AX=B
Or,X=A"'B

s 3 4 —aa][—1
] | 11 y’
= -3 —4 17 1l%Z

[x 1 [-3 +28-52
| =5
o [

21 + 7 + 22
i [—27]
" —18
9

3—28 + 34
f =
3
2
Xh1l—-1

Hence,x=3,y=2andz=-1
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1 -2 0 7 2 —6
(222) A = |:‘2 1 '3] ,and B = {2 1 3] find AB. Hence solve thesystem of linear equations :
0 -2 1 5

—4 2 5
r—2y=10,2z+y+32=8and —2y+2z=7

Solution:
1 -2 0 7 2 -6
2 1 3] [—-2 1 —3]
A=10 -2 1lp=L—-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 O
0 11 O‘
AB=L0 0 11

Now, we can see that it is AB = 11I. Where | is the unit Matrix
7 2 -6

1!—2 1 -3
1.1,
Oor,LA = 14 2 5

Now the given equation can be written as:

o 3fll < [e]

AX=B
10
8
Y

70 + 16 — 42
—a0 + B—11
—48 + 16 + 35

Or,X=A"1B
[7 W —6
i i

H—Z 1 -3

F4 2 5

j-4
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1[44‘
3—33
— 1)
4
-3
X=11

Hence,x=4,y=—3andz=1

1 =2 0
o) IfA= |2 1 3|. find A Using A7 solve the system of linearequations ;
0 -2 1
r—2y=102r —y—2=8,-2y+:2=7
Solution:
Given
1 2 0
—d —1 —d
A=L =1 1
|A]l =1(=1-1)—-2(-2—=0)+0
=—2+4
=2

Now, the cofactors of A
C11=(—1)1+1—1—1=—2
C21=(—1)2+12—0=2
Ca=(E N -0 -1
C1p = (2772 — 02
C22=(—1)2+11—0=1
C32=(—1)3+1—1—0=1
C13=(—1)1+2—2—0=—2
C23=(—1)2+1—1—0=1
C33=(—1)3+1—1+4=3
-2 -2 -21" [-2
2 1 1] =[—2
=2

—2 1 3

Adj A =
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Now the given equation can be written as:

13

—1 —l

AX=B
onx=A-%

LER

[Y‘— 2087

Z 2O—16+7

K

Hence,x=—-3,y=25andz=—45

[N

R —4 1 -1 0

(v)Given A = | —1 —4|. B=|(2 3 4

2 -1 5 0o 1 2

jmd BA and Use this to solve the system of lincar equations y + 2z =
1.7 —y=092r+3y+42 =17

P
2

Solution:
Given
1 -1 0 2 2 -4
[2 3 4 [—4 2 —4‘
B=l0O 1 2lapa=L4 -1 &
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2+4-0 2-2+4+0 —-4+4+0
-4-12+16 4+ 6—4 —-8—12 + 20
BA=L 0-4+8 0-2+2 0-4+ 10

0
0
6

6 0
0 6
BA=L0 O
Now, we can see that it is BA = 61. Where | is the unit Matrix
’ 2 2 -4
-1-4 2 -4
6
Oo,B =14 -1 5

Now the given equation can be written as:

E 2 ol )

AX=B
Or,X=B"'A
' 2 2 4117
g—4 2 —4|]3
= L4 -1 51117
X 1[ 14 + & 65
[y]=g—28+6—68
VA 28— 3 + 85
1[—48]
- |£90
(=]
= L110
—8
—15
110
X=L 6

ﬂ)
Hence,x=—8,y=—15andz= &
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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 arex, y, z
X+y+z=2.... (i)

Also, 2y + (x+z) +1
X+2y+z=1.... (ii)
Again,

X+z+5(x)=6
5x+y+2=6 ... (iii)

1 1 1| [¥ 2
1 2 1 [Y]= 1
5 1 11z 6

AX=8B

|[A] =1(1) - 1(—4) + 1(-9)
=1+4-9

==4

Hence, the unique solution given by x = A !B
Cu- (- 1)1+1 (2-1)=1
Ca=(- 1)“2 (1-5)=4
C13= (— 1)1+3 (1— 10) =-9
Ca=(-1)2**(1-1)=0
C22= (— 1)2+2 (1—5) =—4
Cis=(-1)**3(1-5)=4
C31= (—'1)3+1(1—2) =-1
C32= (— 1)3+2 (1—1) =0
C33= (— 1)3+3 (2— 1) =1

; [ .
- B:W(adl A)B
i 4 -—a]F i @ =i
0 -4 4| =4 -4 o
Adja=l-1 0 1 -9 4 1
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[t o —1”2‘
=4 -4 o1
x= -9 4 1lle
) 2-6
= 8-4
18+ 4+ 6

]
el

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 X 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+z=10,000.... (i)

Also,

0.1x + 0.12y + 0.15z = 1310 ...... (ii)
Again,

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

1 10000
0.1 012 015 [‘ 1310

01 @l2 V.15 —190
AX=8B
|A| = 1(-—0.036) — 1(-— 0.03) + 1(0)
==0.006
Hence, the unique solution given by x = A ~1B
C11-—-0.036
C12 =0.27

C13=0
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C21 =0.27
C22 =-0.25
C;3=-0.02
C31 =0.03
C32 =-0.05
C33 =0.02

; B ;
sz_lB=m(ad]A)B

027 —02k —005

0036 027 0037
003 —O2% —0.0&

[—0.036 0.27  0.03 ‘

Adj A = 0.03 —0.02 0.02 0 —0.02 0.02
g [—0.036 0.27 0.03 10000
-1 0.03 —0.25 —-0.05]] 1310
—0.006
X = L 0 —0.02 0.02 —190
§ _—12‘
—0.006 —18
X = [ —30
3% 2000
!y] 3000
= L5000

Hence, x = Rs 2000, y = Rs 3000 and z = Rs 5000
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EXERCISE 8.2 PAGE NO: 8.20

Solve the following systems of homogeneous linear equations by matrix method:

1.2x-y+z=0
3x+2y-2=0
X+4y+3z=0
Solution:
Given
2x—-y+z2=0
3x+2y-z=0
X+4y+3z2=0

The system can be written as

2 —1 1] 0
3 21 - [Y = 10
1 4 3J1= 0

AX=0

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

|A| =2(10) + 10 + 10

|A| =400

Since, |A|#0, hence x =y =z =0 s the only solution of this homogeneous equation.

2.2x-y+2z=0
5x+3y-z=0
X+5y-5z2=0

Solution:

Given 2x—y+2z=0
5x+3y=z=0

X+5y—-52=0

The system can be written as

Sl 2 |[X 0
B 3 —l1 [Y = 11
1 & —Ai'a 0

AX=0
Now, |A| = 2(= 15 +5) + 1(- 25 + 1) + 2(25 — 3)
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|A| =-20-24 +44

|A] =0
Hence, the system has infinite solutions
Letz=k
2x—y ==2k
5x+3y=k
2 11K _ -2k
[5 3 ”y] o [ k
s =B

|A| =6+5=1120 So, A~ ! exist
[3 —5]T g 1
NowadjA=11 21 =1-5 2

amn= 2[5 )

X=A"1p=Al
-5K
1 1
12k
X=L11
-5k 12Kk

Hence, x=11,y=11 andz=k

3.3x-y+2z=0
4x+3y+3z=0
5x+7y+4z=0

Solution:
Given3x—y+2z=0
4x+3y+3z2=0
S5+ 7y+4z=0
The system can be written as

;5 k- I

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

|Al =0
Hence, the system has infinite solutions
Letz=k
3x—-y=-2k
4x + 3y = -3k
3 —-11[%] _ [-2k
[4 3 ] Lv] B [—3k
AX=B

|A| =9 +4 =130 So, A ! exist

[3 —1]T [3 1
Nowadja=14 31 -l-4 3
1 oomasee 213 I[-2K
X=A"1B=al (adj A)B = —4 3] —3k]
9k
13
__k
X=1L13
-9k -k

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

4.x+y—-6z2=0
X-y+2z=0
-3x+y+2z=0

Solution:

Givenx+y—-6z=0
X—-y+2z=0

—3X+y+22=0

The system can be written as

1 1 —6&]x 0
1 —1 @& [,V = |0
—& 1 235 0
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AX=0

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

|Al =0

Hence, the system has infinite solutions
Letz=k

X +y =6k

x—y=-2k

[1 -31]EH - fgi]

AX=B

Al =—1-1=-2=0S0, A~ exist
i ol el e

Nowade:Li 11] J—i 11]

carp-i Ca08 =3[0 7[5

_L[—6k + 2k
)(:_2 _6k_2k

oo

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



