8. Solution of Simultaneous Linear Equations

Exercise 8.1

1 A. Question

Solve the following system of equations by matrix method:

S5x+7y+2=0
ax +6y+3 =0
Answer

The above system of equations can be written as

5 eIR = [Clerax=e

Where A = [i g] B=["2|andx = [ﬂ

|A]=30-28=2

S0, the above system has a unigue solution, given by
X=A"1B

Let C; be the cofactor of a;in A, then
Cihh=(-11*16=6

Cp=(-11*24=-4

Cop=(-1P*17=-7

Cpy=(-12+25=5

Also, adj A = [_67 _4]T

5
=[5 %]
A-1=§adm
a7

Now, X = A~ 1B
4 1 - -
[yl - 2L% S0

x| _ 1
[ =205

- |2

Hence, X =

ISR ]

y=22
2

1 B. Question

Solve the following system of equations by matrix method:

CLASS24



5x +2y =3 CLA5524

3x+2y=5
Answer

The above system of equations can be written as

5 ST = Elorax=s

Where A = [g g] B= [g] and X = [ﬁ]

|A|=10-6=4

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

Let C; be the cofactor of a;in A, then
Chp=(-1t*+12=2

Cpp=(-11*23=-3

Cpp=(-1P*+12=-2

Cpp=(-1P¢*22=5

Also, adj A = [_22 —53]T

=[—23 _52]
A-1 =I—:—Iade
AT =§[—23 ;2]

Now, X = A~ 1B

3 1 =

[ﬂ T3 [—23 52] B]

1 1 -

[v = 305775
11—

[ﬂ - Z[zg]

=[]

Hence, X=—-1Y =4

1 C. Question

Solve the following system of equations by matrix method:

3x+4y =5

X-y=-3

Answer

The above system of equations can be written as
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? _‘*J[ﬂ = [_53] or AX = B

Where A =[§ _41] B =[_53] andX=[jﬂ

|Al=-3-4=-7
50, the above system has a unique solution, given by
X=A"1B

Let C;; be the cofactor of a;in A, then
Cpp=(-1t*l-1=-1

Cp=(-11*21=-1

Cop=(-1P*+1a=-4

Cpp=1(-1P*23=3
Also, adj A = [:i —31]T
=3 3

-1 _ 1 4
A —IA]ad]A

A =0 S
Now, X =A 1B
k-5 S5
B - 5[5

[}Y(] - ; 7714]

Eﬂ - [—12]
Hence, X =1Y =-2

1 D. Question

Solve the following system of equations by matrix method:

3x+y=19
3x-y=23
Answer

The above system of eguations can be written as
3 171p 19 _
; _1] m — [23] orAX =B

where A=[> 1 ]8=[2]andx =[]

|A|=-3-3=-6
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So, the above system has a unique solution, given by
X=A"1B

Let C;; be the cofactor of a;in A, then
Chp=(-1+l-1=-1

Cip=(-11+23="_3

Cop =(-1P+11=-1

Cpp =(-17*+23=3

Also, adj A = [j —33]T
-5 5l
A-l= I—;—ladj A

at=%5 5]

Now, X = A~ 1B

I ey [

y 1r_19—

¥ = (567 5 %
1 -

¥ = =l

[ﬂ:[jz]

Hence, X =7Y=-2

1 E. Question

Solve the following system of equations by matrix method:

3x+7y=4
X+2y=-1
Answer

The above system of equations can be written as

[ 2G) = [Eferax-s

Where A = [? g] B= [51] and X = [3;]
[A|=6-7=-1

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

Let C; be the cofactor of &;in A, then

Chp=(-11*l2=2
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Cp=(-11*+21=-1
Cop=(-1P*+17=-7

Copp=(-12+23=3

Also, ade=[_27 —31]T
=[—21 _37]

A1 =ﬁade

AT =S —21 _37]

Now, X=A"1B

3 1 _

[;{'] i —21 37] [:]
1

Eﬂ i —84+~73

HRETE:

sl = 77

Hence, X =-15Y=7

1 F. Question

Solve the following system of equations by matrix method:
IxX+y=7

5x + 3y =12

Answer

The above system of equations can be written as

[g ;][? - [172] or AX = B

Where A = [g ;] B = [172] and X = [‘lxr]
|A|=9-5=4

S0, the above system has a unique solution, given by
X=A"1B

Let C; be the cofactor of a;in A, then
Cpp=(-11*13=3

Cip=(-11*25=-5

Copp=(-1¢*11=-1

Cpp=(-12*%23=3



Also, adj A = [_31 —35]T

11
A —wad]A

A_1=5[—35 _31]

Now, X =A~1B
[é] - %Lss _31] [172]
HE A

[ - 5[

lls]
1
||

k- 1
Hence, X ==Y ==
4 4

2 A. Question

Solve the following system of equations by matrix method:

X+y-z=3
2x+3y+z=10
3x-y-7z=1

Answer

The given system can be written in matrix form as:

1 1 -1]x 3
2 3 1 [Y] = |10l orAX =18
3 -1 71tz 1

1 1 -1 X
2 3 1,X=[y]andB=

3 -1 -7 Z

Now, |A| = 1|_31 _17|_ 1|§ —17] - 1I§

= {~- 20) - 1(- 17) - 1({11)
=-20+17+11=8

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

X=A"1B

Cofactors of A are:

Cii=(-11*+1-21+1=-20

Cor=(-12*+1-7-1=38
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Cy1=(-13+11+3=4
Cip=(-11*2-14-3=17
Cor=(-12+1-74+3=-4
Cyp=(-1¥+114+2=-3
Ciz=(-11*t2-2-9=-11
Cpz=(-1P+1-1-3=4
Ciz=(-13+13-2=1

_ -20 17 -11]°
adiA=lg -4 14

4 -3 1
-20 8 4
=117 -4 -3
-11 4 1
-20 8 4][3
Now,X=A-1B=2117 -4 —3||10
-11 4 11l
[60 + 80 + 4
X=2| 51-E0=13
—33 + 40 + 1

I.‘KIIN

=ifs] -]

Hence, X =3Y=1landZ =1

2 B. Question

Solve the following system of equations by matrix method:
X+y+z=3

2x-y+z=-1

2x+y-3z=-9

Answer

The given system can be written in matrix form as:

ES(NE
RN

Now. |A| = 1|_11 3|_ 1|2 —3] +1

orAX =8B

2 1
1

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

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



CLASS24

X=A"1B

Cofactors of A are:
Cip=(-11+13-1=2
Co1=(-172*1-3-1=4
Ca =(-13*+114+1=2
Ci2=(-11*+2-6-2=8
Cop=(-12+1-3-2=_5
Cypp=(-1P3*+11-2=1
Ciz=(-11*+22+2=4
Coz=(-12+l1-2=1

Cyz=(-1P¥+1-1-2=-3

2 8 47f
adiA=[4 -5 1]
2 1 -3
2 4 2
Ry
4 1 -3

2 4 271[3
Now,x=A-1B=i[3 -5 1”—1]

14
) —16
X = ¥, 20

38

e
~

Hence, X =f,Y=Eand z=2
7 7 7

2 C. Question

Solve the following system of equations by matrix method:
6x-12y + 25z =4

a4x + 15y - 20z =3

2x + 18y + 15z =10

Answer

The given system can be written in matrix form as:
6 —12 25 |x 4
4 15 =20 H= 3|orAX =8

z 10

2 18 15
X 4
A= y]andB=[3]
z 10

4 15 =20
2 18 15

6 —12 25
X =
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4 15
2 18

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

Now, |A| = Glig ‘125°| 712|‘; _1250| + 25|

= 3510 + 1200 + 1050

= 5760

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

X=A"1B

Cofactors of A are:

Cyy = (- 11 +1(225 + 360) = 585

Cyp = (-1)2+1(- 180 - 450) = 630

C3y =(-1 +1(240 - 375) = - 135

Ciz={-11+2(60 + 40) = - 100

Coz=(-12*+1(90-50) =40

C3z=(-17+1(-120 - 100) = 220

Cia=(-11+2(72-30) =42

Co3 = (-1 +1{108 + 24) = - 132

C33=(-12*+1(90 + 48) = 138
585 —100 42 ]T

adiA=[630 40 —132
—135 220 138

—100 40 220

[585 630 135]
42 —-132 138

Now, X=A"1B=-2|_100 40 2203

5760 -
. 2880
X =—[1920

" 5760
1152

585 630 —135}[4}

42 —132 138

>
Il
e
Ul BN e

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

[CRN

2 D. Question

Solve the following system of equations by matrix method:
3x+4y+7z=14

2X-y+3z=4

X+2y-3z=0

Answer



The given system can be written in matrix form as:

3 4 71X 14
2 -1 3 [y] =|4|orAX=8B
1 2 -=3liz V]

3 4 7 X 14
2 -1 ,X=[y]andB= 4
z 0

A= 3
1 2 -3

Now 181 =3[0 S -4lp Zf+7[; 5
=3(3-6)-4(-6-3)+7(4+1)

=-9+ 36+ 35
=62

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

X=A"1B

Cofactors of A are:
Cip=(-11*+13-6=-3
Cop=(-12+1-12-14=126
Ca1=(-13+112+7=19
Cip=(-11*2-6-3=9
Cop=(-12+1-3-7=-10
Cyz=(-13*10-14=5
Ciz=(-11*+24+1=5
Ca3=(-1P*16-4=-2

Ciz=(-13*t1-3-8=-11

_ -3 9 51T
adjA=126 -5 -2
19 5 -11
-3 26 19
=l9 -16 5
5 -2 -11
,1_i .
A —I__\]ad]A
[3 26 19714
Now, X=A"1B=—19 -16 5 |4
5 -2 -1llo

Xx=21

o2 126—64 +0

7W0-8+0

X 62
X=a 62
62

[42 + 104+ 0
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X=|1
1
Hence, X =1Y=1landZ =1

2 E. Question

Solve the following system of equations by matrix method:
5x+3y+z=16

2X+y +3z=19

X+ 2y + 4z=125

Answer

The given system can be written in matrix form as:

5 3 1] 16
21 3H= 19
1 2 4llz 25
5 3 1 X
A=[2 1 3].X= [ and B =
z

1 2 4
o< 3o 3

orAX=B8B

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
Cofactors of A are:
Cip={(-1'+*1{4-6)=-
Ca1={(-12*412-2)=-

1=(-1P¥*49-1)=8
Ciz=(-11*2(8-3)=-
Cor=(-12%t120-1=19
Cip=(-13+115-2=-13
Ciz=(-11*24-2)=2
Ca3=(-12*%110-3=-7

Cyz=(-1P*15-6=-1

_ -2 -5 =317
adjiA=]_10 19 -7
g8 —13 —1

-2 —-10 8
=|-5 19 13

3 -7 -1
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1 _ g
A _Ir\lad]A

. . -2 -10 8 16
Now, X=A" " B=—|-5 19 -13|[19

-22
3 =7 11125

—80 + 361 —-325
48 —133 - 25

. —-22
X=_—22 —44
—110
1
X=|2
5

Hence, X =1Y=2andZ =5

X =_1
- 2

[—32 —190 + 200]

2 F. Question

Solve the following system of equations by matrix method:
3x+4y+2z2=8

2y-3z=3

X-2y+6z=-2

Answer

The given system can be written in matrix form as:

[3 4 Z]K 8
0 2 =3 [y]:[s orAX =B
1 -2 61z —
3 4 2] X 8
A=(0 2 —3,X=[}r]and8= 3]
1 -2 6 Z =2

Now, |A| = 3]52 _63|—4|2 _63| + 2|(l’ 32|
=3(12-6)-4{(0 + 3) + 2(0 - 2)

=18-12-4

=2

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

Cofactors of A are:
Cii=(-1'*1(12-6)=6
Coy=(-12+424+4)=-28
Cy1=(-1P+1-12-4=-186
Cip=(-11*2(0+3)=-3
Cor=(-12+118-2=16

Czz=(-1P3+1-9-0=9



Ciz=(-11*+2(0-2)=-2
Coz=(-12*+1(-6-4)=10

C33=(-1P*16-0=6

_ 6 -3 21"
adiA=|_28 16 10
—-16 -9 6
6 —28 —16
=|-3 16 -9
2 10 6
—1_ L
A _Iﬂlad]A
J[6 -28 -16][8
Now,X=A‘lB=E—3 16 9|3
2 10 6 ll-—2

X=-1-24 + 4818

—16 + 30— 12

i
[

Hence, X =-2Y¥=3andZ=1

[N

[4884+32]

2 G. Question

Solve the following system of equations by matrix method:

2x+y+z=2
X+3y-z=5
3Ix+y-22=6
Answer

The given system can be written in matrix form as:

2 1 1% 2

1 3 -1 [yl: 5lorAX =B
3 1 21z 6

21 1 3

X
1 3 1]. X= [y] and B =
31 -2 Z

A=

2
5
6

Now. 1Al =23 Tl -1f; D] +1f; ]

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
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Cofactors of A are:
Cpp=C-1+*l-6+1=-5
Co1=(-12*+124 +4)=-28
Cay=(-1P3+1.1-3=-4
Cia=(-11*2-243=-1
Cop=(-12*+1-4-3=-7
Cyp=(-13+1-2-1=3
Ciz=(-11+21-9=-8
Coz=(-12*+12-3=-1

C33=(-1P*16-1=5

-5 -1 -8t
adiA=3 -7 1
-4 3 5
-5 3 -
=|-1 -7 3
-8 1 4
-1 _ 1 4
A —IA]ad]A
-5 3 —4]2
Now,X=A‘1B=%_1 -7 3||s
-8 1 5lls
, [F10 + 1524
X=—| -2l 18
—-16 + 5 + 30
L [F19
X=ZE —-19
19

L]

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

2 H. Question

Solve the following system of equations by matrix method:
2x+ b6y =2

3x-z=-8

2X-y+z=-3

Answer

The given system can be written in matrix form as:

2 6 0]x 2
3 0 -1 [’]= —8|orAX =8B
2 -1 11tz —3
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A= [3 0 —1], X = [y] and B = [—8]

2 -1 1 z -3
Now. A1=2| 5 T|-sf; Tl o
=2(0-1)-6(3+2)
=-2-30
=-32
So, the above system has a unigue solution, given by
X=A"1B
Cofactors of A are:
Ci1=(11+1p-1=-1
C1=(-1*'6+0=-6
C31=(-1P*1-6=-6
Cio=(-11+234+2=5
Crpp=(-1P*12-0=2
Czo=(-1P*+1-2-0=2
Ciz=(-11*2-3-0=-3
Cpz=(-1P+1-2-12=14

Ciz=(-17*10-18=-18

_ -1 -5 -3]1"
adiA=|_¢ 2 14
-6 2 -—18

-1 -6 -6
=|-5 2 2
-3 14 -18

-1 -2
A lAl'-:d]A

-1 -6 -6][2
Now, X=A"1B=-1]|_5 2 2“—8]

3 14 —18ll-3

—-10—-16-6

1[—2 + 48 + 18
)(=~2
—6—112 + 54

[ 64
X =—|-32

62
—-64

Hence, X =-2Y¥=1landZ=2

2 I. Question



Solve the following system of equations by matrix method:

2y-z=1
X-y+z=2
2x-y=0
Answer

The given system can be written in matrix form as:

N

AX =B
Now, |A|=o-z|§, (1)[—1[; :i
=0+4-1

=3

50, the above system has a unigue solution, given by
X=A"1B

Cofactors of A are:
Cii=(-1t+*l1-0=1
Cyy=(-12+t11-2=1
C;1=(-13+10+1=1
Cio=(-11*2-2-0=2
Cpp=(-1P*1-1-0=-1
C3p=(-1P3*10-2=2
Ciz=(-11*24-0=4
Coy=(-12+12-0=-2

Caz=(-1PF+1-1+2=1

_ 1 2 a7
adjiA=l1 —1 -2
1 2 1
1 1 1
=2 -1 2
4 -2 1
11
A —IA]ad]A
Jro1 12
Now,x=A*13=52 -1 2||o
4 —2 1lh

Jz+0+1
x=3l4-0+2
8—0 + 1
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g

Hence, X =1Y=2andZ =3

2 ). Question

Solve the following system of equations by matrix method:
8x+ 4y + 3z =18

2x+y+z=5

X+2y+z=5

Answer

The given system can be written in matrix form as:

i -

SPETRIETY

8(- 1) - 4(1) + 3(3)

-8-4+9
=-3
So, the above system has a unigue solution, given by
X=A"1B
Cofactors of A are:
Cip=(-11+l1-2=-1

1=(-17*14-6=2
Cy1=(-1F+14-3=1
Ciz=(-11+22-1=-1
Cypp=(-12*18-3=5

2=(-1P3*18-6=-2
Ciz=(-11+24-1=3
Coz3=(-1P2+116-4=-12
Caz=(-13+18-8=0

_ -1 -1 37"
adjiA=l2 5 -—12

1 -2 0
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-1 _ 1 4.
A —IA]ad]A
JJr 2 178
Now, X=A"'B=—|-1 5 -2|5
3 -12 olls
|18 +10 +5
X=21-18 + 25— 10
54—60 + 0

Hence, X =1Y=1landZ =2

2 K. Question

Solve the following system of equations by matrix method:
X+y+z=6

X+ 2z=17

3X+y+z=12

Answer

The given system can be written in matrix form as:

E 1 1] X 6

1 0 2 [y] = [17]

1 1tz 12

AX=B

Now, |A| = 1]? ﬂ —1]; i] + 1|; 2]
=1(-2)- 1{1-6) + 1{1)

=-2+5+1

=4

S0, the above system has a unique solution, given by
X=A"1B

Cofactors of A are:
Cip=(-11*10-2=-2
Coy=(-12+11-1=0

C =(-1P3+12_0=2
Cio=(-11*+21-6=5

Cop=(-12*+11-3=-2
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Cyp=(-1P3+12-1=-1
Ciz=(-11+21-0=1
Coz=(-12+11-3=2

Cyz=(-1¥+10-1=-1

o r-2 5 17t
adiA={o -2 2
2 -1 -1
-2 0 2
=5 -2 —1
1 2 -1
1L
A IA]ad]A
—2 0 27[6
Now,X:A-lB=§ 5 —2 —-1||7
1 2 -1z
12+ 0+ 24
X=; 30—14—12
6 + 14— 12
1[12]
8

&

Hence, X =3Y=1landZ =2
2 L. Question

Solve the following system of equations by matrix method:

2 3 10
Sk
X y z
;
i_E;;:l
X y z
S 2
—————0:2\.}-'.2:0
¥ Z
Answer

The given system can be written in matrix form as:

2 3 10 Jru 4
4 -6 5 [V] = |1
6 9 -=20itw 2

AX =8B

Now,

|A] = 2(75) - 3(- 110) + 10(72)
=150 + 330 + 720
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So, the above system has a unique solution, given by
X=A"1B
Cofactors of A are:
Cyp=(-11*1120-45=75
Cpy =(-12+1-60-90 =150
Cz1=(-13+115+60=75
Cio=(-11+2-80-30=110
Coz=(-12+1-40-60=-100
Czz=(-13+110-40 =30
Ciz=(-11*+236+ 36 =72
Coz=(-12+118-18=0
Cyz=(-1P+1-12-12=-24
75 110 72 r

adi/**=[150 —-100 0
75 30 -24

75 150 75
=1110 -100 30

72 0 24

-1 1%
A —IA]ad]A

L [75 150 754
Now, X=A"1B=_"_110 —100 30 ||1

1200
72 0 —24112

_ 1
1200

u
W

Hence, X =2Y=3andZ =5

400
240

—

600]

L e

2 M. Question

Solve the following system of equations by matrix method:
X-y+2z=7

3x+4y-5z=-5

2Xx-y+3z=12

Answer

The given system can be written in matrix form as:
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3 4 -5 [y]—[—s]

2 -1 3llz 12

AX=8B

Now,

[A] = 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"1B

Cofactors of A are:

Cii=(-11+t112-5=7
Cr=(-12+1-3+2=1
Cs1=(-13+15-8=-3
Ciz=(-11*29+10=-19
Cop=(-12+13-4=-1
Cz=(-1P*1.-5-6=11
Ciz=(-11+2-3-8=-11
Coz=(-12+1_-14+2=-1

Caz=(-1P*+14+3=7

_ 7 118
adjA=11 -1 -1
-3 11 -7

7 1 -3
=|1-19 -1 11
-11 -1 7

1

-1 _ = :
A —IA]ad]A

7 1 =3][7
Now,X=A‘1B=Z -19 -1 11]|[-5

—11 -1 71112
8
4
12

b

Hence, X =2Y=1landZ =3

X =

g |

3 A. Question
Show that each of the following systems of linear equations is consistent and also find their

6x + 4y =2



O9x + 6y =3 CLASSZ4

Answer

The above system of equations can be written as

5 48] - Blocs

Where A =[g z] B = [g] and X =[ﬂ

[A|=36-36=0

50, Ais singular, Now X will be consistence if (Adj A)xB =0
Ch=(-11*lg=6

Co=(-11*+29=-9

Coy=(-1P*+1a=-4

Cpp=(-12*26=6
- 6 97

Also, adj A =

50, adj [_4 6]

- [—69 754

wams =[S 2IE)

3
12 —-12 0
=[5a 18l = [dl
Thus, AX = B will be infinite solution,

Lety =k

Hence, 6x =2 -4k or9x =3 - 6k

12k
2

3 B. Question

Show that each of the following systems of linear equations is consistent and also find their

2Xx+ 3y =5
6x + 9y =15
Answer

The above system of equations can be written as

2 3 [ﬂ = [lss]orAX=B

Where A = 2 g] B = [155] and X = [ﬂ

|A|=18-18 =0
So, Ais singular,Now X will be consistence if (Adj A)JxB =0

Cpp=(-11*lg=9



C12=(“1)1+26=—6
Cpp=(-1P*+13=-3

Cypp=(-12*+22=2

Also, adj A = [_93 ‘2'5]T

(AdjA).B = [[_gﬁ _23]] [155]

=[50 '3l = Lo

Thus, AX = B will be infinite solution,

Lety =k
Hence,
53k

2x=5—3k0rX=T

x=15-9korx=5‘2—3“

Hence, X =5_T?'k. Y=k

3 C. Question

Show that each of the following systems of linear equations is consistent and also find their

Solutions :
5x+3y+7z=14
3x+ 26y +22=9
X+ 2y +10z=5
Answer

This can be written as:

5 3 7% 4
3 26 2 [Y] = |9
7 2 10ltz 5

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

|Al =0

CLASS24

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 (Adj A)xB =0

Cofactors of A are:

Cyp=(11*+1260-4 =256

Co1=(-1P*+130-14=-16
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C3=(-1P*16-182=-176
Ci2=(-11+230-14=-16
Cop=(-12*150-49 =1
Cz,=(-1P*+*110-21=11
Ciz=(-11+26-182=-176
Coz=(-12+110-21=11
Cy3=(-13*+1130-9 =121

_ 256 —16 -176]"
adiA={_16 1 11
-176 11 121

—16 1 11

[256 —16 —176]
—-176 11 121

_ 256 -—16 -176][4 0
AdjAxB=|-16 1 11 ||9] = |0
—-176 11 121 115 0
Now, AX = B has infinite many solution
Letz=k
Then, 5x + 3y =4 - 7k
3x+ 26y =9 -2k

This can be written as:
;=62
|Al =121

26 —3]

Ade:L3 X

Now, x=A—13=$Ad]‘AxB

e e | M

_ 1 [77—176k

121111k + 33

7 —16k
_ 11
Y =1k+3
YA
11

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

3 D. Question

Show that each of the following systems of linear equations is consistent and also find their
Solution:

X+y+z=6

XxX+2y+3z=14



X+ 4y + 7z =30 CLAssz4

Answer

This can be written as:

1 4 7
[Al = 1(2) - 1(4) + 1(2)
=2-4+2

[Al=0

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

(Adj A)x B0 or (Adj A)x B =0
Cofactors of A are:
1=(-1t*l14-12=2
Co1=(-1P*17-4=-3
Cip=(-1P3+13-2=1
Cip=(-11*%27-3=-4
Cox=(-17*17-1=6
Caz=(-1P3+13-1=2
Ciz=(-11*+24-2=2
Coz=(-12*14-1=-3

Caz=(-1P3+12-1=1

2 -4 271°
adiA=[—3 6 —3}
1 -2 1
2 -3 1
=[—4 1 —2]
2 -3

vl 3 34 B

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

Then,x+y=6-k

X+ 2y =14 -3k

This can be written as:

2] m - [14 3k

[Al=1



AdjA = [_21 —11]

Now, X=A’1B=$Ad]‘AxB

=112 Vs os
_1[12-2k—14 + 3k
i1l-6 + kK + 14— 3k

o] - [k
Y| = lg—2x

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

Hence,x=k-2,y=8-2k,z=k

3 E. Question

Show that each of the following systems of linear equations is consistent and also find their

Solution:
2x+2y-2z=1
Ax +dy-z2=2
bx+6y+2z=3

Answer

2 2 =2|x 1
4 4 -1 [}’] = |2
6 6 21z 3

|A] = 2(14) - 2(14) - 2(0)

|A] = 0

CLASS24

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 (Adj A)xB =10
Cofactors of A are:
Cip=(-11*8+6=14
Cor=(-12+14+12=-16
Cz;=(-13+1-2+8=6
Cio=(-11*28+6=-14
Cor=(-17*14+12=16
C3z=(-13+1-2+8=-6
Ci3=(-11+224-24=0
Coz=(-12+112-12=0

Ciz=(-13+18-8=0



. 14 -14 6]"
adiA=|_16 16 -6

0 0 0
14 -16 6
=|-14 16 -6
0 0 0

14 -16 6][1 0
AdjAxB=|-14 16 -6||2| = |0
0 0 oll3 0

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

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

dx+4dy=2+k

This can be written as:

A R s

Hence, |A|=0z=0

Hence, The given equation doesn’t satisfy .
4 A. Question

Show that each one of the following systems of linear equations is inconsistent
2x+ 5y =7

6x + 15y = 13

Answer

The above system of equations can be written as

2 155] [ﬂ N [173] Iy = B

Where A = [é 155] B = [173] and X = [;*]

[A] =30-30=0

5o, A is singular,Now X will be consistence if (Adj A)xB =0
Cyp=(-11+115=15

Cp=(-11*26=-6

Cpp=(-17*15=-5

Cypp =(-1P*22=2
a=[15 —6]"
Also,ade—[ ]
-5 2

-1

(Adj A).B = [£55 ‘25] [173]

B [—1355:-6256 - [—4106
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=
Hence, The given system is inconsistent.
4 B. Question

Show that each one of the following systems of linear equations is inconsistent

2x+ 3y =5
6x + 9y =10
Answer

The above system of equations can be written as

2 3] [&ﬂ = [150] orAX =8

Where A = 2 g] B= [150] and X = [ﬂ

[A|]=18-18=0

50, Ais singular,Now X will be consistence if (Adj A)xB =0
Cip=(-11*lo=9

Cip=(-11*?6=-6

Cpp=(-12*+13=-3

Cpp=(-1P*22=2
Also, adj A = [_93 ‘ZG]T
= [—96 _23]
wame=[% 3]

=[50 72l = [0l

= =0
Hence, The given system is inconsistent.
4 C. Question

Show that each one of the following systems of linear equations is inconsistent

4x -2y =3
6x-3y=5
Answer

The above system of equations can be written as
[g :g] m = [g] or AX = B
Where A = [z :g] B = [g] and X = [;E]

[A|]=-12+12=0

S0, A is singular,Now X will be consistence if (Adj A)xB =0
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Ciy=(-11+1-3=-3
Cz=(-11*26=-6
Cpp=(-1p*1-2=2

Cpp=(-1P*24=4

Also, a‘””‘=[i2 —f]T
-5 4
wams=[3 2B

- [—_198 t— 1200] = [:lz]

Hence, The given system is inconsistent.

4 D. Question

Show that each one of the following systems of linear equations is inconsistent

Ax -5y -2z2=2
S5x-4dy+2z=-2

2Xx+ 2y +8z=-1

Answer

4

5 ] -2

2

|A] = 4(- 36) + 5(36) - 2(18)
[Al=0

Cofactors of A are:
Cip=(-11+1-32-4=-36
Coy=(-12+1_-404+4=-36
Cz =(-13+1-10-8=-18
Ciz=(-11*240-4=-36
2=(-12*+132+4=36
Czz=(-13+18+10=-18
Ciz=(-11+210+8=18
Coz=(-17*18+10=-18
Ci3=(-1P3+1-16+25=9
-36 —34 18]T

adiA=[35 36 —18
-18 —-18 9

CLASS24
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—-36 36 -—18
=|-36 36 -—18

18 -18 9
—-36 36 -—18][2
AdjAxB= 36 36 —-18 -2
—18 -1

—72-72 + 18

—72-72 + 18

36 +36-9

Hence, The above system is inconsistent.

4 E. Question

Show that each one of the following systems of linear equations is inconsistent
3x-y-2z2=2

2y —z=-1

3x-5y =3

Answer

2 J0-L

[A] = 3(- 5) + 1(3) - 2(- &)

|A] =0

Cofactors of A are:
Ci1=(-11+10-5=-5
C1=(-17*10-10=10
Cyh1=(-1P*+11+4=5
Cio=(-11+20+3=-3
Cor=(-12+10+6=6
Cyp=(-1¥+1-3-0=3
Ciz=(-11*20-6=-6
Coz=(-12+1.15+3=12
Caz=(-17*16-0=6

_ -5 3 —6|"
adjA = 10 6 12

6
5 10 5
[6126]
5

10 5] 2
AdjAxB = 6 3ll-1
~6 12 6113



[—10 —-10 + lSl lﬂ] CLA5524
= 6—6+9 # |0

—12-12 + 18 0

Hence, The above system is inconsistent.

4 F. Question

Show that each one of the following systems of linear equations is inconsistent

X+y-2z=5

X-2y+z=-2

~-2X+y+z=4

Answer

1 1 2] 5
1 -2 1 [Y] = [-2
-2 1 11tz 4

[Al=1(-3)-1(3) -2(-3) =-3-3 +6

|A] =0

Cofactors of A are:
Cip=(-11+1-2-1=-3
Coy=(-17*11+2=-3
Cy1=(-1P*11-4=-3
Cip=(-11+21+2=-3
Cor=(-12*t11-4=-3
Cyp=(-1P3*+114+2=-3
Ciz=(-11+21-4=-3
Coz=(-1P2+114+2=-3

Czz=(-1P+1-2-1=-3

_ -3 -3 =317
adjA=l-3 —3 -3
-3 -3 -3
-3 -3 -3
=|-3 -3 -3
-3 -3 -3
-3 -3 -3][5
AdjAxB=[-3 -3 -3||-2
-3 -3 -3ll4
15+ 6-12] [0
=|-15 + 6—12| = [0
-15 +6—12] lo

Hence, The above system is inconsistent.

5. Question
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1 -1 0] 202 —4]
FA=2 3 4|andB=|-4 2 —4|aretwosquare matrices, find A B and hence solve the system of
o1 2 2 -1 5
linear equations: X - y=3,2x+ 3y + 4z = 17, y+2z=17.
Answer
1 -1 0 2 2 —4
A=|2 3 4|B=|-2 2 -a
0 1 2 2 -1 b5

2+44+0 2-2+0 —4+4+0
AB=|4-12+8 4+6—-4 —-8-12 + 20
0-4+4 0+2-2 0—4+10

6 0 0
=0 6 0
0 0 6

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

_1_1'2 28
OrA™ " =-|-4 2 -4
L 2 4N

Now the given equation can be written as:

1 -1 0]x 3
2 3 4 Y] = |17
0 1 21tz 7

AXB

Or, X=A"

£ 1

X] q[ 6+34—28
H =—-|-12 + 3428

6—17 + 35

Hence,x =2,y=-landz=4

6. Question

2 -3 5
IfFA=|3 2 —4|,find A~1 and hence solve the system of linear equations:2 x -3 y + 5z = 11, 3x + 2y
1 1 -2
-dz=-5x+y-2z2=-3
Answer
2 -3 &
1 1 =2




[A] = 2(0) + 3(- 2) + 5(1)
=-1

Now, the cofactors of A
Cip1=(-11*+1-4+4=0
Crp=(-12*16-5=-1
Cy=(-1P3+112-10=2
Cip=(-11*?-6+4=2
Cop=(-12+1.4.5="-9
Cyp=(-1P%+1.8-15=123
Ciz=(-11*23-2=1
Coz=(-12+124+3=-5

Caz=(-1°*144+9=13

_ 0o 2 11F [0 -1 2
adjiA=|_1 9 5| =2 -9 23

2 23 13 I 13
_1=1 5
A lA]ad]A
. B 2
A-l=—{EE 23
= 13
-2
A-l=[_2 9 23
— 1 W

Now the given equation can be written as:

2 -3 H]X 11

3 2 - [Y] = [-5b

-1 1 =21 -3
AXB

Or,X=A"1B

0 1 =211
=|-2 9 -23||-5
-1 5 -13ll-3
X 0-5+6
H =|-22 + 45 + 69
—11-25 + 39
1
X =2
3

Hence,x=1ly=2andz=3

7. Question
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. Hence, solve the following system of linear equations:

1o
h

—_

FindA-1,if A = - -1
1

12

3

X+2y +52=10,x-y-z=-2,
2x+3y-z=-11

Answer
1 2 5
A=l1 -1 —1
2 3 -1

[Al=1(1+3) +2(-1+2)+5(3+2)
=4+2+25

=27

Now, the cofactors of A
Cip=(-11*11+3=4
Coy=(-12+1.2-15=17
C31=(-1P+1-2+5=3
Cio=(-11*+2-142=-1
Coy=(-12+1_-1-10=-11
Czp=(-1P3t1-1-5=6
Ciz=(-11+23+2=5
Caz3=(-17*13-4=1

Ciyz=(-13+1_-1-2=-3

_ 4 -1 571 4 17 3
adjA=117 —11 1| =|-1 -11 &

3 6 -3 5 1 -3
“1=21 5
A IA!ad]A
L1 4 17 3
A =51 -11 6
5 1 -3

Now the given equation can be written as:

(R Ed

AXB
or,X=A"1B

[+ 17 3)[10
==1 -1 6|2

5 1 =-3ll-11



-2 8y cLhssze
Z 50—-2 + 33
3

8

[

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

8 A. Question

Solve the following questions.
1-2 0]

IFA=|2 13|, findA-1 Using A-1, solve the system of linear equations:
0-2 1]

X-2y=10,2x+y+3z=8,-2y+z=17.

Answer
1 -2 0
A=2 1 3
0 -2 1

[Al =1(1+6) +2(2-0) + 0
=7+4
=11
Now, the cofactors of A
Chi=-1*11+6=7
Crpy=(-1¢*1-2-0=2
C3;1=(13+1-6-0=-6
Cio=(-11*22-0=-2
Cop=(-12*11-0=1
C3;=(-1P*+13-0=-3
Ciz=(-11*2-4-0=-4
Coz=(-1P*1-2-0=2
Ciz=(-1P*11+4=5
7 2 -4 [7 -2 -6
ade=[—2 1 —3] =[2 1 2]
-6 2 5 -4 -3 5
A’1=iade

7 2 -6
Atl==|2 1 2

s -3 5



Now the given equation can be written as:

BERiRH

AXB

or, X=A"

A3

X 1 [ 70 + 16 — 42
[Y] 11 —20 + 8-21
—40 + 16 + 35

<if

Hence,x=4y=-3andz=1
8 B. Question

Solve the following questions.

LoV

~42]
A=|2 3

—

01

3x-4y+2z2=-1,2x+3y+5z=7,x+z=2

Answer
3 -4 2
A=[2 3 &
1 0 1

|Al =3(3-0) 4+ 4(2-5) + 2(0 - 3)
9-12-6

=-9
Now, the cofactors of A
Ci1=(-11+13-0=3
Crp=(-12*1-4-0=14
C31=(-1P2+1-20-6=-26
Cip=(-11*22-5=3
Crpp=(-1P*+13-2=1
C3p=(-13+115-4=-11
Ciz=(-11*20-3=-3

Coz=(-17*10+4=-4

5{, find A~ and hence solve the following system of equations:
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Cy3=(-1P+19+8=17

_ 3 3 3" [3 4 -—26
adjA=14 1 -4 =|3 1 -11

—-26 —4 27 -3 —4 17
-1=1
A lA]ad}A
. 3 4 =26
Al==13 1 -1
-3 -4 17

Now the given equation can be written as:

3 —4 2|x -1
2 3 5[}’]= 7
1 0 1l'z 2
AXB

Or, X=A"1B

. 3 4 -=26][-1
=5 3 1 11 7
-3 - 17112

X1 1 [-3 +28-52
Hz_—g 21 + 7 + 22

Z 3—28 + 34

4 —27
=i —18
9

Hence,x=3,y=2andz=-1
8 C. Question

Solve the following questions.

1-2 0] 72-6]
A=[2 1 3 |andB=|-2 1-3 /. find AB. Hence, solve the system of equations:
0-21 -4 25

Xx-2y=10,2x+y+3z=8and-2y+z=7

Answer
1 -2 0 7 2 -6
A=l2 1 3|/B=|]-2 1 -3
0 -2 1 -4 2 5
74+4—-0 2-24+0 —-6+6+0
AB=|14—-2-12 4+1+6 —-12—-3 + 15
0—4+4 0-24+2 O0+6+5

Now, we can see that it is AB = 11l. where | is the unit Matrix
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Now the given equation can be written as:

1 -2 0]x 10
2 1 3[}’]= 8
0 -2 1i'z 7
AXB

Oor, X=A"1B

[7 2 —6][10
==|-2 1 -3||8
-4 2 s5ll7

X1 4 [ 70 + 16— 42
H =—| -20 +8-21

1 —40 + 16 + 35

Hence,x=4y=-3andz=1
8 D. Question

Solve the following questions.

1 2 0]
FA=|-2-1-11 findA~L Using A ~ 1, solve the system of linear equations
0-1 1

Xx-2y=10,2x-y-2=8,-2y +z=17.

Answer
1 2 0
A=|-2 -1 -1
0 -1 1

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

=2

Now, the cofactors of A
Ciyp=(11+l-1-1=-2
Cpy=(-12*12-0=2
Cy=(-17*+*1-2-0=-2
Ci2=(-1t*22-0=-2
Cxp=(-12*11-0=1

C3p=(-1P*+1-1-0=1
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Ciz=(-11+2-2-0=-2

Coz=(-12+1_-1-0=1

Ciz=(-1P+1-1+4=3

_ -2 -2 217 [-2 2 -2

adiA=f2 1 1| =|-21 1
-2 1 3 -2 1 3

-1=1 4
A lﬁiadJA

-2 2 -2
-2 1 1
-2 1 3

Now the given equation can be written as:

;= fE -

AXB

A-l=

SNl

Oor, X=A"1B

N 1 -2 o01][10
=3 2 -1 -1|(8
0 -2 11L7

X1 1[10—16 + 0
H = 3| 20-8-7
z 0-16 + 7

x=2ls
-9

Hence,x =-3,y=25andz=-45

8 E. Question

Solve the following questions.

22-4 1-1 07
. =|—42-4({B=]2 34| _ . .
Given , find BA and use this to solve the system of equations y + 2z =7, x -
4-1 5 0 12
y=32x+3y+4dz=17
Answer
1 -1 0 2 2 —4
B=[2 3 4|A=|-4 2 -4
0 1 2 4 -1 b5

—4-12+16 4+ 6—4 -8-—12 + 20

2+4-0 2-2+0 —-4+4+0
BA =
0—-4+8 0-2+2 0—-4+10

6 0 0
BA=10 6 0
0 0 6

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



A
ornB l=-l-2 2 -2
L4 -1 5

Now the given equation can be written as:

0 1 2|x 7
1 -1 0 Y] =13
2 3 41z 17

AXB

O, X=B~

i ]LJ

[14+6 68]

28 + 6 —68

28—3 + 85
1[—48]
=3 -90
110
-8

110

6

c\\'—‘

Hence,x =-8y =-15and z _g

9. Question

CLASS24

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.
Answer

Let the numbers are x, y, z

X+2y+z=1.... (ii)
Again,
X+zZ+5X)=6

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

sz b [

AX=8B
[Al = 1(1) - 1(- 4) + 1{- 9)
1+4-9

=-4

Hence, the unique solution given by x = A~

Ciio -1+l p2-1n=1



2=(-11+2(1-5)=4
Ciz=(-11+3(1-10)=-
Cop=(-1¢+1(1-1)=0
Cpp=(-1P*?(1-5)=-
Coz=(-1P*+3(1-5)=4
Cy1=(-1P+1(1-2)=-
Cy=(-1P*?(1-1)=0
Caz=(-1P*3@2-1=1
X=A‘1B=$(ade)B

_ 1 4 -9 [1 o0
AdiA=lp9 4 4| =|4 -4

-1 0 1 -9 4
. 1 0 -—-1][2
X=; 4 -4 0|1
-9 4 1116
2—-6
X==| B8-1
—-18 + 4+ 6
1 —4
Hence [ ]

10. Question
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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.

Answer

Let the numbers are x, v,z
Xx+y+z=10000...... (i)

Also,

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

0.1x + 0.12y - 0.15z = - 190 ...... {iii)
[ 1 } 10000
0.1 012 015 ] [1310]
0.1 012 -0.15 190
AX=8

|A] = 1(- 0.036) - 1{- 0.03) + 1{0)
= -0.006
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Hence, the unique solution given by x = A~ 1B

Ciy - -0.036
Cip =0.27
Ci3=0

Cpp = 0.27
Cpy =-0.25
Cp3 = - 0.02
C3; = 0.03
C3 =~ 0.05
C33 = 0.02

—aA-lp=2>
X=A" B—IAl(ad]A)B

_ —-0.036 027 0.03]° [-0036 027 0.03
AdiA=| 027 -025 -005/ =| 003 -025 -0.05
0.03 —0.02 0.02 0 —002 002
—-0.036 0.27  0.03 ][10000
X=——| 003 -025 -0.05||1310
—0.006
0 -002 002ll-190
. B
X= —0.006 18
2000
3000
5000

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

11. Question

A company produces three products every day. Their production on a certain day is 45 tons. It is found that
the production of the third product exceeds the production of a first product by 8 tons while the total

production of a first and third product is twice the production of the second product. Determine the
production level of each product using the matrix method.

Answer

Let the numbers are x, y, z

s il [“]

AX=B
|A] = 1(2) - 1(- 2) + 1(2)
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Hence, the unique solution given by x =A"1B
Chp-t1*+1o+2)=2
Co=(-11*+2(-1-1)=2
Ciz=C-11*3@2-0)=2

Cpy =(-12*+1(1+2)=-3

Co =(-1P*2(1-1)=0
Coz=(-12*+3(-2-1)=3
Cyh1=(-1P*1(1-0)=1
Cy=(-1P*+t2(1+1)=-2
Caz=(-1P*+*3(0+1)=1

_a-lp_ Y3
X=A"1B=r-(adjA) B

2 24 2 -3 1
AdjA=|-3 0 3| =12 0o -2

1 =2 1 7 3 Bl
JJ2 -3 1[5
><=;2 0 —2||s
2 3 1llo
,[ 66
X=g 90
(114
X7 [11
[y]=15
zl 119

Hence,x =11,y =15and z = 19
12. Question

The prices of three commodities P,Q and R and X x,y and z per unit respectively. A purchases 4 units of R and
sells 3 units of P and 5 units of Q. B purchases 3 units of Q and sells 2 units of P and 1 unit of R. C purchases 1
unit of Q. B purchases of Q and 6 units of R. In the process A, B and C earn 36000, 5000 and 313000
respectively. If selling the units is positive earning and buying the units is negative earnings, find the price
per unit of three commodities by using the matrix method.

Answer

Let the numbers are x, y, z

3x+5y-4z=6000..... (i)

Also,

2x - 3y +z =5000 ...... (i)

Again,

-X+ 4y + 6z = 13000 ...... (iii)

3 5 A 6000
2 -3 1 [_V] = | 5000
-1 4 6llz 13000
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|Al = 3(-18 -4) - 2(30 + 16) - 1(5 - 12)
3(-22) - 2(46) + 7

-66-92+7

=-151
Hence, the unique solution given by x = A~ 1B
Cyp_ 11+l (-18-4)=-22
Cp=(-11*2(12+1)=-13
Ciz=(-1)1*3(8-3)=5
Cpp = (-12*+1(30 + 16) = - 46
Cp=(-1*2(18-4)=14
Ca3=(-1P*3(1245)=-17
C3y =(-1P*1(5-12)=-7
Cyp=(-1P*+2(3+8)=-11
C33=(-1P¥*3(-9-10)=-19
—22 —46 -7

Adj A = [—13 14 ~11]

5 -17 —19
X=A"1B= (adja)B
[—22 46 =7/ ] l 6000 }
-13 14 -—-11}|| 5000

5 —17 -—191113000

X =

|

) —132000 — 23000 — 91000
X = y —78000 + 70000 — 143000
—3000 — 85000 — 247000

X 3000
[Y] = 11000
Z 2000

Hence, x = 3000, y = 1000 and z = 2000

13. Question

The management committee of a residential colony decided to award some of its members (say x) for
honesty, some (say y) for helping others (say z) for supervising the workers to keep the colony neat and
clean. The sum of all the awardees is 12. Three times the sum of awardees for cooperation and supervision
added to two times the number of awardees for honesty is 33. If the sum of the number of awardees for
honesty and supervision is twice the number of awardees for helping others, using matrix method, find the
number of awardees of each category. A part from these values, namely, honesty cooperation and
supervision, suggest one more value which the management must include for awards.

Answer
Let the numbers are x, vy, z
3x+5y-4z=6000..... (i)

Also,



2x - 3y +z =5000...... (ii) CLAssz4

Again,

-X+ 4y +6z=13000...... (iii)
1 1 1] X 12

2 3 3 [Y] = |33

1 -2 11tz 0
AX=B

[A] =1(3+6)-1(2-3)+ 1(- 4-3)

=19 -1(-1)-7

=9+1-7

=3

Hence, the unique solution given by x = A~ 1B

Cii -1 *1(346)=9

Cp=(-11*2(2-3)=1

Ciz=(-11+3(-4-3)=-7

Cpr=(-12*+L(1+2)=-3

Cypp=(-12*2(1-1)=0

Coz=(-1P*3(-2-1)=3

Cy1=(-1P*1(3-3)=0

Ca=(-1P*2(3-2)=-1

Ci3=(-1P*3(3-2)=1
9 1 -71" [9 -3 0©

AdJ’A=[—3 0 3] =[1 0 —1]
0 -1 1

—aA-1p—t(ag
X=A"1B=-(adjA)B

X 9 -3 01712
X=§ 1 0 -—-1]133
-7 3 1 0
9 -3 01][4
X=|1 0 -1]|11
-7 3 1 0
. 36—-33 + 0
X=T51 14+40-1
-7 +3+1

X 3
-:
Z 5
Hence,x=3,y=4andz=5

14. Question

A school wants to award its student for the values of Honesty, Regularity and Hard work with a total cash



award of X6000. Three times the award money for Hard work added to that given for honesty CLAssz4
111000. The award money given for Honesty and Hard work together is double the one given ror reguiarity.
Represent the above situation algebraically and find the award for each value, using the matrix method.

Apart from these values, namely, Honesty, Regularity and Hard work, and suggest one more value which the
school must include for awards.

Answer

Let the numbers are x, y, z be the cash awards for Honesty, Regularity and Hard Work

Again,

x-2y+z=0...... (iii)

1 1 1] 6000
1 0 3 [.V] = 11000
1 -2 1ltz 0

AX=B
|Al=1(0+6)-1{(1-3)+ 1(-2-0)

= 1{6) - 1(-2) - 2
=6+2-2
=6

Hence, the unique solution given by x = A~ 1B
Chi— -1+ (0+6)=6
Cop=(-11+2(1-3)=2
Cig=(-11*+3(-2-0)=-2
Cor=¢-17*11+2)=-3
Cor=C-17*2(1-1)=0
Coz=(-12*+3(-2-1)=3
Cy1=(-1P*1(3-0)=3
Cypp=(-1P*+2(3-1)=-2
Ca3=(-1P*3(0-1)=-1

6 2 -21' 6 -3 3
AdJA=[—3 0 3] —[2 0 —2]

3 -2 -1 -2 3 -1

=A-1g=2rad
X=A B—IA!(ad]A)B

N 6 -3 3][6000
X =zl 2 0 -—2]|11000
-2 3 -1

0

12000 + 0—0

lseooo— 33000 + 0]
X =1
*1-12000 + 33000 -0



X 3000 CLAssz4
] - o]

Hence, x = 500, y = 2000 and z = 3500
15. Question

Two institutions decided to award their employees for the three values resourcefulness, competence and
determination in the from of prizes at the rate ofx, Iy and %z respectively per person. The first institutions
decided to award respectively 4,3 and 2 employees with total prize money of 337000 and the second
institution decided to award respectively 5,3 and 4 employees with total prize money of 47000. If all the
three prizes per person together amount to $12000, then using matrix method find the value of x,y and z.
What values are described in this equations?

Answer

Let the numbers are x, y, z be the cash awards for Resourcefulness, Competence, and Determination
respectively

4x + 3y + 2z = 37000 ...... (i)
Also,

5x + 3y + 4z = 47000 ...... (ii)
Again,

X+y+z=12000...... (iii)
4 3 2 37000
[5 3 4“ [4?000]
12000
AX=8B
|A| =4(3-4)-3(5-4)+ 2(5-3)
4(-1) - 3(1) + 2(2)

-4-3+4

=-3
Hence, the unique solution given by x = A~ 1B
=Y 3-4)=-
Coo=(-11+2(5-4)=-
Ciz=C-D*3(5-3)=2
Cop=(-1+1(3-2)=-
Cop =(-1P+2(4-2)=2
Coz=(-1¢*+3(4-3)=-1
C3=(-1P*1(12-6)=6
2 =(-1P*2(16-10) =-
Cyz3=(-1P*+3(12-15) =-

-1 -1 21" [-1 -1 6
AdJA=[—1 2 —1] z[—l 2 —6]

6 —6 —3



X=A’1B=é(ade)B CLAssz4
s I:—l -1 6 [37000]
=—|-1 2 -6||47000
2 -1 -=-31112000
—37000 — 47000 + 72000
x_i[ }

—37000 + 94000 — 72000
74000 — 47000 — 36000

X 4000
[’] = 5000
Z 3000

Hence, x = 4000, y = 5000 and z = 3000

Thus, The value X, Y, Z describes the amount of prizes per person for Resourcefulness, Competence and
Determination.

16. Question

Two factories decided to award their employees for three values of (a) adaptable to new technigues, (b)
careful and alert in difficult situations and {(c) keeping calm in tense situations, at the rate of Xx, Iy and Xz
per persons respectively. The first factory decided to honour respectively 2, 4 and 3 employees with total

prize money of $29000. The second factory decided to honour respectively 5, 2 and 3 employees with the
prize money of ¥30500. If the three prizes per person together cost Y9500, then

i. represent the above situation by a matrix equation and form linear equations using matrix multiplication.
ii. Solve these equations using matrices.

iii. Which values are reflected in the questions?

Answer

Let the numbers are x, y.z be the prize amount per person for adaptability, carefulness and calmness
respectively

As per the given data we get,

2x + 4y + 3z = 29000

5x + 2y + 3z = 30500

X+ y+z=9500

These three equations can be written as
[2 4 3] 29000
5 2 3 [' = [30500]

9500
AX=8B

|A] = 2(2 - 3) - 4(5 - 3) + 3(5 - 2)

2(-1) - 4(2) + 3(3)

-2-8+4+9

=-1

Hence, the unique solution given by x = A~ 1B
Chi=(-1*+1(2-3)=-
Chp=(-11*2(5-3)=-

Ciz=(-11*3(5-2)=3
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1=(-1P*1@4-3)=-
Copp=(-12+2(2-3)=-
Cpy=1(-12*+3(2-4)=-2
Cyp=(-1P*+*1(12-6)=6
Cyp =(-1P+2(6-15) = -
Cy3=(-1P+3(4-20)=-
-1 -2 31" -1 -1 6
AdJA=[—1 -1 z] =[—2 -1 9]
6 9 -16 3 2 -16

—a-1g—2tragi
X=A B—!Al(ad]A)B

X 29000
a3 S
—16 9500
1 1 29000
X= [— 1 9] |:30500:|
-3 —2 16119500

58000 + 30500 — 85500
—B87000— 61000 + 152000

2500
= (3000

4000

l 29000 + 30500 —57000 ]

Hence, x = 2500, y = 3000 and z = 4000
17. Question

Two schools A and B want to award their selected students on the values of sincerity, truthfulness and
helpfulness. The school A wants to award Xx each Xy each and X z each for the three respective values to 3,
2 and 1 students respectively with total award money of X16,00. School B wants to Spend 2,300 to award
its 4,1 and 3 students on the respective values (by giving the same award money to the three values as
before). If the total amount of award for one prize on each value is Y900, using matrices, find the award
money for each value, Apart from these three values, suggest one more value which should be considered
for the award.

Answer

Let the numbers are x, y,z be the prize amount per person for sincerity, truthfulness and helpfulness
respectively

As per the given data we get,

3x + 2y + z = 1600

adx +y + 3z = 2300

X+y+z=900

These three equations can be written as

[3 2 1] 1600

4 1 3 [ = [2300]
900

AX=8

|Al=3(1-3)-2(4-3)+ 1(4-1)



3(-2) - 2(1) + 1(3) CLASS24

-6-2+4+3

=-5
Hence, the unique solution given by x = A~ 1B
1o -nttla-3=-
Cip=(-11*2(4-3)=-
Ciz=(-11*3(4-1)=3
Cop=(-1P*1(@2-1)=-
Cpp=(-1P*2(3-1)=2
Coz=(-1P*+3(3-2)=-1
Csp=(-1P*1(6-1)=5
Cp=(-1P*?(9-4)=-
Cyy=(-1P+3(3-8)=-

-2 -1 31" [-2 -1 s
AdJA=[—1 2 —1] =[—1 2 —5]

5 -5 -§ 3 -1 -5
X=A" 1B=—(ad]A)B

-2 -1 5][1600
X=_i5[k1 7 —s [2300]

3 —1 -511900

1600
2300
—1 —5 900

[ 640 + 460 —900 ]

—320-—920 + 900
960 + 460 + 900

X 200
[Y} = (300
A 400

Hence, x =200, y = 300 and z = 400
Excellence in extra curricular activities should be another value considered for an award.
18. Question

Two schools P and Q want to award their selected students on the values of Discipline, Politeness and
Punctuality. The school P wants to award Ix each, Xy each and %z each for the three respectively values to
its 3, 2 and 1 students with a total award money of ¥1,000. School Q wants to spend %1,500 to award its 4,1
and 3 students on the respective values (by giving the same award money for three values as before.) If the
total amount of awards for one prize on each value is 600, using matrices, find the award money for each
value, Apart on each value is X600, using matrices, find the award money for each value, Apart from the
above three values, suggest one more value for awards.

Answer
%,y and z be the prize amount per student for Discipline, Politeness and Punctuality respectively.

3x+ 2y +z=1000



ax + y + 3z = 1500 CLAssz4

Xx+y+z=600

These three equations can be written as

3 21 1000
4 1 3 [ 1500
600

AX=8B
[A] =3(1-3)-2(4-3)+ 1{4-1)
= 3(-2) - 2(1) + 1(3)
=-6-2+3
=-5
Hence, the unique solution given by x = A~ 1B
Cpp- -1+l (1-3)=-
p=(-11+2(4-3)=-
Ciz=(-11+3(4-1)=3
Cpp=(-1¢*+1@2-1)=-
Cypp=(-12*2(3-1)=2
Coz=(-1P*3(3-2)=-1
Cy =(-1P*1(6-1)=5
Cyp=(-1P*2(9-4)=-
Cy3=(-1P*3(3-8)=-
-2 -1 31" [-2 -1 5
AdJ’A=[—1 2 —1] =[—1 2 —5]
5 -5 -5 3 -1 -5

—A-1p = t(ag
X=A"1B=r-(adjA)B

-2 =1 57[1000
X=_—’5[—1 2 -5 [1500]
3 -1 -5ll600

-2 -1 57[1600

X = [—1 2 —5] [2300]

3 -1 -5ll900

—320—920 + 900
—960 + 460 + 900

100
= 1200

300

[ 640 + 460 —900
X

Hence, x = 100, y = 200 and z = 300
19. Question

Two schools P and Q want to award their selected students on the values of Tolerance, Kindness and



Leadership. The school P want to award Ix each, Xy each and 3z each for the three respectiv CLAssz4
and 1 students respectively with total award money of ¥2,200. School Q wants to spend 33,1vuu to awara Its

4,1 and 3 students on the respective values (by giving the same award money to the three values as school

P). If the total amount of award for one prize on each values is 1,200, using matrices, find the award money

for each value. Apart from these three values, suggest one more value which should be considered for the

award

Answer

X, ¥ and z be the prize amount per student for Discipline, Politeness and Punctuality respectively.
3x+ 2y +z=2200

4x +y + 3z = 3100

X+y+z=1200

These three equations can be written as

3 21 2200
4 l 3 [ 3100
1200

AX=8B
[Al = 3(1-3)-2(4-3) + 1{4 - 1)

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

=-5
Hence, the unique solution given by x = A~ 1B
=1 -3) =
Cop=(-11+2(4-3)=-
Ciz=(-11+3(4-1)=3
Copp=(-1F+1(@2-1)=-
Cor=(-1P*2(3-1)=2
Cp3=(-12*+3(3-2)=-1
C31 =(-1P*+1(6-1)=5
Cypp=(-1P*+2(9-4)=-
Cy3=(-13*+3(3-8)=-
-2 -1 31" [-2 -1 5
AﬂA=L¢ 2 —4 —[—1 2 —4
5 -5 -5

= lp—-—
X=A" B—H(ad]A)B

s 1 2200
X =—5 3100
3 —1 -—5 1200

-2 -1 —440
1 2 5 —620
-1 -51l1-240
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440 — 1240 + 1200
—1320 + 620 + 1200

X 300
|- [400]
Z 500

Hence, x = 300, y = 400 and z = 500

[ 880 + 620 — 1200 ]
x=

20. Question

A total amount of I7000 is deposited in three different saving bank accounts with annual interest rates of
5%, 8% and S%‘)orespectively. The total annual interest from these three accounts is ¥550. Equal amounts

have been dep_osited in the 5% and 8% savings accounts. Find the amount deposited in each of the three
accounts, with the help of matrices.

Answer

Let the deposited be x, y and z respectively.
As per the Data we get,

X+y+z=7000

5%x + 8%y + 8.5%z = 550

i.e 5x + 8y + 8.5z = 55000

x-y=0

These three equations can be written as

1 1 1] 7000
5 8 85 [Y] = |55000
1 -1 0liz 0

AX=8B
[A] = 1(0 + 8.5) - 1(0 - 8.5) + 1(-5-8)

= 1(8.5) - 1(- 8.5) + 1(- 13)

=85+85-13

=4

Hence, the unique solution given by x = A~ 1B
Cip- (-1'*1(0+85)=85
Cip=(-11*2(0-85)=85
Ciz=(-11*+3(-5-8)=-13
Cor=(-1¢*1@0+1)=-1
Cyp=(-1F*2(0-1)=-1
Cozg=(-1P*+3(-1-1)=2
Cy=(-1P*1(85-8)=05
Cyp=(-12*+2(85-5)=-35

Cyz=(-1P*+3(8-5=3



. CLASS24
. 85 85 -—-13 85 -1 05
AdJA=[_1 -1 2] = [8.5 -1 —3.5]
05 —-35 3 -13 2 3

ig=2>
X=A"1B [Al(ad]A)B

85 —1 7000

X==|85 —1 —35 55000

[—13
8.5 -1 7000

8.5 —1 —35 55000

| —13

'4500]

e |

>
I
e

x =2 4500
19000

X [1125
[’] =11125
Z 14750

Hence, x = 1125,y = 1125 and z = 4750

21. Question

A shopkeeper has 3 varities of pens *A’, ‘B’ and ‘C’. Meenu purchased 1 pen of each variety for a total of ¥21.
Jeen purchased 4 pens of ‘A’ variety, 3 pens of ‘B’ variety and 2 pens of ‘C’ variety for X60. While Shikha
purchased 6 pens of ‘A’ variety, 2 pens of ‘B’ variety and 3 pens of ‘C’ variety for ¥70. Using matrix method
find the cost of each pen.

Answer

Let the varieties of pen A, B and C be x, y and z respectively.

As per the Data we get,

X+y+z=21

Ax + 3y + 2z =60

6x+ 2y +3z=70

These three equations can be written as

[1 1 1] X 21

4 3 2 [y] = [60]

6 2 3liz 70

AX=8B

|Al = 1(9 - 4) - 1(12 - 12) + 1(8 - 18)
= 1{5) - 1{0) + 1({- 10)

=5-0-10

=-5

Hence, the unique solution given by x = A~ lg
Chi—(-11*+1(9-4)=5
Cip=(-11+2(12-12)=0
Ciz=(-11*3(8-18)=-10

C21=(g1)2+1(3,2)=,
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Cypp =(-12*+2(3-6)=-3

Cas=(-1¢*3(2-6)=4

Cy1 =(-1P*+1(2-3)=-1

Cy =(-1P*2(2-4)=2

Cyz=(-1P*3(3-4)=-1

_ 5 0 -10]" 5 -1 -1

AdjA=1-1 -3 4| =0 -3 2
-1 2 -1 -10 4 -1

—a-1p—2t(ag
X=A'B=-(adjA)B

wu

5 -1 -1]21
X = =0 -3 2]||60
-10 4 -—1ll70
, [ 105-60-70
X=—| 0—180 + 140

210 + 24070

X [-25
b2
z —40

b

Hence,A=Rs5 B=Rs8andC=Rs8

Exercise 8.2

1. Question

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

2Xx-y+z=0

3x+2y-z=0

X+4dy+3z=0

The system can be written as

RN

AX=0

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

[A] = 2(10) + 10 + 10

|Al = 40 = 0

Since, |A|= 0, hence x = y = z = 0 is the only solution of this homogeneous equation.
2. Question

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

2x-y+2z=0



5x+3y-z=0
X+5y-5z=0
Answer

The system can be written as

IR

AX=0

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

|A] =0

Hence, the system has infinite solutions
Letz =k

2x -y =-2k

5x+ 3y =k

5 316 = [

AX=B

[A] =6 +5=11=0 So, A~ L exist

Nowade=[i’ —25]T= —3~5 é

x=A"tB=2 @gja)n = 2[% ][]

-5k

= |11
X= 12k

11

-3k 12
Hence, x ==X,y =2 5nd z = k
11 11

3. Question

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

3Ix-y+2z2=0
Ax +3y+3z=0
5x+7y+4z=0
Answer

The system can be written as
X 0
z 0

Now, |A| = 3(12 - 21) + 1(16 - 15) + 2(28 - 15)

3 -1 2
4 3 3
5 7 4
AX=0

A|=-27+1+26

CLASS24



[Al=0

Hence, the system has infinite solutions
Letz=k

3x-y=-2k

4x + 3y = - 3k

[i 31] [;'] - Lgﬂ

AX=8B

|Al =9 + 4 =13 =0 So, A~ ! exist

3 1

Nowade:[z _311"=[_4 =

X=A‘1B=$(ade)B _ S 1][*21{]

13-4 3113k
o
_|1s
*=|x
13
Hence, x = :Zk Xandz=k

Y =
13

4. Question

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

XxX+y-6z=0
X-y+2z=0
-3 +y+2z=0
Answer

The system can be written as
1 1 -6 0
1 -1 2 [_'y' = |0
-3 1 211tz 0

AX=0
Now, |A| =1(-2-2)-1(2 + 6) - 6(1 - 3)

|Al=-4-8+12

[A] =0

Hence, the system has infinite solutions
Letz =k

X+ y=06k

Xx-y=-2k

[i _11] [;] = [_Gzl’{k

[Al=-1-1=-2=0S50, A lexist

CLASS24



Now ade=[:i —11]T=[ 1 *1]

11
X=A"1B="(adjA)B = _1—2[:1 _11][

-z[—ek—zk

x=[3]

Hence, x =2k, y=4dkand z = k

5. Question

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

X+y+z=0
Xx-y-5z=0
X+2y +4z=0
Answer

The system can be written as

e

AX=0

Now, |A| = 1(6) - 1(9) + 1(3) = 0

Al =6-9 +3

[A] =0

Hence, the system has infinite solutions
Letz =k

X+y=-k

X -y =5k
AX=B
[Al]=-1-1=-2#050, A Llexist

Now adj A = [:i _J]T = [_1 _1]

1) Tl
X=A"1B=r" (adjA)B = __12[:1 _11][
=305

x=[ %]

Hence, x =2k, y =-3kandz =k

6. Question

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

o

-k
5k

CLASS24
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XxX+y-z=0
X-2y+z=0
3x+6y-52=0
Answer

The system can be written as

[1 1 —1] X 0

1 -2 1 [y] = [0]

3 6 —5llz 0

AX=0

Now, |A| =1(4) -1(-8) - 1(12) =0

[A] =4 +8-12

|Al =0

Hence, the system has infinite solutions
Letz =k

X+y=k

X-2y=-k

[ SI6 =1

[A] =-2-1=-3=050, A" exist

Now adj A = [:i “11]T - [j ‘11]

X=A-1 B=ﬁ (adj A)B = %[:"’i _11}[_1“1\]

x = 1 [-2k + k]
=l —k-k
x=2[ %]

Hence,x=l—‘, y=§andz=k
3 3

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

3x+y-2z=0

XxX+y+z=0
X-2y+2z2=0
Answer

The system can be written as

F -

AX=0



Now, |A| =3(1+2)-1(1-1)-2(-2-1) =0 CLASS24

|[A|=9-0+6

|A] = 15

Hence, the given system has only trivial solution givenbyx=y=z=10

8. Question

Solve the following systems of homogeneous linear equations by matrix method:
2x+3y-z=0

Xx-y-2z=0

3x+y+3z=0

Answer

The system can be written as

N

AX=0

Now, |A| =2(-34+2)-3(3+6)-1{1+3)=0

|A|=-2-27-4

|A] = - 33

Hence, the given system has only trivial solution givenbyx=y=z=10
MCQ

1. Question

Mark the correct alternative in the following:

The system of equation x +y +z=2,3x-y + 2z=6and 3x + y + z= -18 has
A. a unigque solution

B. no solution

C. an infinite number of solutions

D. zero solution as the only solution

Answer

The given system of equations is

X+y+z=2

3x-y+2z2=6

3X+y+z=-18

The matrix equation corresponding to this system is :-

1 1 1]X 2

3 -1 2 [}’]= 6

3 1 1tz —18
1 1 1

LetA=[3 -1 2}
3 1 1
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1 1 1

~lAl=]3 -1 2|=1(-1-2)-1(3-6) + 1(3+3)
3 1 1

=-3+346 =6

ie. |Al =0

A unique solution of the system exists.

2. Question

Mark the correct alternative in the following:
The number of solutions of the system of equations: x -3y + 2z =1, is
X+4y -3z=5

A3

B. 2

C.1

D.0

Answer

The given system of equations is :-

Xx-3y +2z=1

Xx+4dy-3z=5

As there are three variables x,y,z and we have only two equations so it is impossible to find the solution.
Thus, no solution exists for this system of equations.

3. Question

Mark the correct alternative in the following:

x4 1 -1 2 3
Let X = X, A=2 0 lland B= 1|_ If AX = B, then X is equal to
X5 | __3 2 L] 4]
1]
A |2
,34
_-‘1—i
B. | -2
_-;3_'
(0]
C.|2
-l-s
(-1
D.| 2
3

Answer
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X1 1 -1 2 3
X=|[x;].A=|2 ¢ 1|andB=|1
X3

3 2 1 4
Also AX = B and we have to find the value of X,

Pre-multiplying Al both sides we get,
AlaXx = AlB
IX=AlB(=-Ala=1)

X=AB(=IX=X)..... (i)

Now,
1 -1 2

I1Al=12 o 1|=1(0-2) +1(2-3) +2(4-0) = -2-1+48 =5
3 2 1

-2 5 -
AndadjA=|1 -5 3
4 -5 2

X1 | —ZScy —1][3 . —5 —1
X = 3 1 -5 3||1]= 3 10| =| 2
X3 4 -5 2114 15 3

On comparing both sides we get,

xl=*1
XZ:Z

X3=3

4. Question

Mark the correct alternative in the following:

The number of solutions of the system of equations:
2x+y-z=17

X-3y+2z=1,is

XxX+4dy-3z=5

A3

B. 2

C.1

D.0

Answer



CLASS24

The given system of equations is :-
2X+y-z=17

X-3y+2z=1

X+ 4dy-3z=5

The matrix equation carresponding to the above system is
2 1 -—1]rx 7
1 -3 2 [y] = |1
1 4 =31z 5
2 1

-1 7
LetA=|1 —3 2|andB=]1

1 4 -3 5
2 1 -1
~Al=|1 -3 2|=2(9-8)-1(-3-2) -1(443) = 2457 =0
1 4 -3
1 5 =7
and adjiA=|—-1 -5 -7
1 -5 7
1 5 =71[7 —23
~{adjd)B=|—-1 -5 —7|l1]=]|-47| =0
1 -5 7115 37

50, No solution exists.

5. Question

Mark the correct alternative in the following:
The system of linear equations:
X+y+z=2

2Xx+y-z=3

3x + 2y + kz = 4 has a unique solution if
A k=0

B.-1<k<l1

C.-2<k=<2

D.k=0

Answer

The system of linear equations:
X+y+z=2

2Xx+y-z=3

3x+2y+kz=4

The matrix equation corresponding to the above system is

1 1 11[7 -23

2 1 —1f|1]|=]|—-47

3 2 klis 37
11 1

LetA=[2 1 _1}
3 2 k
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1 1 1
|IAl=12 1 —1| = 1lk+2) -1(Zk+3) +1(4-3) = k+2-2k-3+1 = -k
3 2 k

For the system to have a unique solution , it is necessary that |A| 0
k=0

Thus,

k+0

6. Question

Mark the correct alternative in the following:
Consider the system of equations:
ax+by+cgz=0

aX+ by +cz=0

azx+ by +cz=0

ap by ¢
Iflay by ¢, |=0. then the system has
a; by ¢

[F¥)

A. more than two solutions

B. one trivial and one non-trivial solutions
C. no solution

D. only trivial solution (0, 0, 0)

Answer

The given system of linear equations is :-
aX+by+cz=0

asX + by +z=0

azX + by +c3z =0

The matrix equation corresponding to the above system is :-

a, b; c,
a, by c|=0
a; by

[a; by c]rx 0
a, b, o [y =10
la; by cjllz 0

According to the question,

This matrix is a singular matrix. So, the system has infinitely many solutions including the trivial solution.
7. Question
Mark the correct alternative in the following:

Let a, b, ¢ be positive real numbers. The following system of equations in x, y and z
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A. no solution

B. unigue solution

C. infinitely many solution
D. finitely many solutions
Answer

The given system of linear equations is :-

N O |
a? b2 2

Letx2= p1y2=q,zz=r

The equation becomes,

P49 -1
a?  h? g2

P 94T =7
aZ k2 e2
T R
a® b*  e®

The matrix equation corresponding to the above system of equation is

1 1 1
az bz cz|
1 1 D [Sl
— \9\§ — |l¥l= |9
a2 bz 2 .
1 1 1 ;
“aZz bz 2
1 N AANSeE
a® b* c=
LetA=| L * 1
a? b2 c?
T T |
a?® b? c?
1 _1
a? c?
1

~ Al =

Taking common X from ¢, , l]izfrom c, and = from ¢, we get,
1 1 -1
1 -1 1

-1 1 1

=—= =0

1 1
Al === Tz
2 2 a~b=c

1
a’b3c

= A unigue solution exists.
8. Question
Mark the correct alternative in the following:

For the system of equations:
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X+2y+3z=1
2X+y+3z=2

5x +5y+9z=4

A. there is only one solution
B. there exists infinitely many solution
C. there is no solution

D. none of these

Answer

For the system of equations:
X+2¢y+3z=1
2X+y+3z=2
5x+5y+9z=14

The matrix equation corresponding to the above system is

£ 3 k-

1 2 3
LetA=]2 1 3
5 5 9
1 2 3
~|Al=[2 1 3|=1(9-8)-2(18-15) +3(10-5) = 1-6+15 =10
5 5 9
i.e., |Al x0

Hence, a unigue solution exists of the above system.
9. Question

Mark the correct alternative in the following:

The existence of the unique solution of the system of equations:
X+y+z=»A

5x-y+pupuz=10

2x + 3y -z = 6 depends on

A. ponly

B. A only

C. A and { both

D. neither A nor p

Answer

The given system of linear equation :-

X+y+z=A

5x -y + pz=10

2x+3y-z=6

The matrix equation corresponding to the above system is :-
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1 1 1

LEI:A=[5 -1 u]

2 3 -1
1 1

AA=5 Z1 | =103 -1-5-2 ) +1(15+2)
2 3 -1

=13, +5+2 +17 =23-

For the existence of the unique solution, the value of |A] must be egual to 0.
Hence the existence of the unique solution merely depends on the value of
10. Question

Mark the correct alternative in the following:

The system of equations:

X+y+z=5

X+2¢y+3z2=9

X+3y+Az=p

has a unique solution, if

A A=5 pu=13

B.A=5

C.A=5 u=13

D. p=13

Answer

The given system of linear equations is :-

x+y+z=5

X+2¢y +3z=9

X+3y+Az=p

The matrix equation corresponding to the above system is

1 1 1]¢x 5

1 2 3[&'}: 9

1 3 Z K
1 1 1

LetA=[1 2 3
1 3

111
~Al=11 2 3|=12A-9)-1(A-3)+1(3-2)
13 2
=23-9-)+3+1=)—5

For the existence of a unique solution |A| = 0

~A-5=0
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A®5

Very short answer

1. Question
1 0 07[x] 1]

IF10 1 0|y |=|-1]|. findx, yandz
o0 l_ z | O_

Answer

The given matrix equation is :

b3 E- [

The first matrix is an identity matrix which is denoted by | .

X 1
Let P = [y] and B = [_1]
A 0

Thus the equation becomes
IP=B

As we know that any matrix when multiplied with the identity matrix will be the matrix itself. But here the
order of | is 3x 3 while the order of P is 3x 1, so the order of the result matrix is 3x 1.

X
IP=P=[y]
Z

So, we have

P=B

B

On comparing both sides we get,

2. Question
1 0 01[x] 1]

fF10 -1 0 y|=0 | find x, y and z.
0 0 -1]|z]| 1__|

Answer

The given matrix equation is :-

b 3 5]l
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LetA=|p -1 0 ;P_[y}andB= 0
0 0 -1 Z 1
So, we can write the equation as
AP =B
Pre-multiplying Al both sides we get,
Alap =AlB
IP=A1B(-AlA=1)

P=AIB(IP=P)...... (i)
Now,

1 0 O
0 -1 0
o 0 -1

[Al =

and
1 0 0
adiA=|0 -1 ©0©
0o 0 -1

~Al=1adjA
JA] dj

1 0 0
~Al=l0 -1 o0
ofaRN

From (i),

X 1 0 0][1
Y] 0 -1 0/]|0
L 0 0 -1l

-]

Comparing both sides we get,

x=1
y=0

z=-1

3. Question
1 0 0] x] 1]

IFl0O v 0||-1{=|0|.findx yandz.
0 0 1] z | L]

Answer

The given matrix equation is :-

b2 -1



-

Comparing both sides we get,

L]
Lo = B =

X
Y

N
]

4. Question

[3 47 [x_' {10‘
Solve l=
9 1v] | 2]

Answer

for xand y.

The given matrix equation is :-
3 41X _T10
[9 1 ”;] B [2]
Multiplying the two matrices in the LHS we get,
3x— 4y] & [10]
9x+y 2

Comparing both sides we get,

Multiplying eq.(ii) by 4 and then adding both the equations we get,

3x-4y = 10
36x+4y = B

39x =18

6
=13

Putting this value of x in eq.{ii) we get,

54 _
E+y—2
0r,y=2—2
28
AT

5. Question
1 0 0][x] 27

IF10 0 1|y |(=|-1|. findx vy z
0 1 O_ z | 3

Answer

The given matrix equation is :-

CLASS24
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0 0 1] y} = [—1]

0 1 0oltz 3

Multiplying the two matrices in the LHS we get,
B 21
J-[
Y. 3

Comparing both sides we get,

X= 2

y=3

z=-1

6. Question

2 4] n | 8 _
ITA = ‘.X: .B= and AX = B, then find n.
4 3] 1 11

Answer

It is given that

AX =8B
Where
A=l glix=[{]anae =[]

And we have to find the value of n.

=2 A

2n+4

QL AR [4n+3

Thus,
i:: 1 ;l = [181]

On comparing both sides we get,

2n+d4 =8 ....iciiiins (i)
dn+3 =11 .ccoiiiiiiiinn (i)
From (i),
2n=4
an=2
and from (ii) ,
4n =8
an=2
n=2
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