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Examine the consistency of the system of equations.
X+ 2y = 2

2x + 3y = 3

The given system of equations is:

X+ 2y = 2

2x + 3y = 3

The given system of equations can be written in the form of AX = B, where

4= [} 2o x=[Jman=f2

Now,

Al =1(3)—-2(2)=3-4=-1+#0

~ A is non-singular.

Therefore, A~ exists.

Hence, the given system of equations is consistent.
Examine the consistency of the system of equations.
2x —y =5

Xx+y=4

The given system of equations is:

2x —y =5

x+y=4

The given system of equations can be written in the form of AX = B, where

a=[ 7 x=[]anan=[]

Now,

Al =2(1)-(-1D)A)=24+1=3+#0

~ Ais non-singular.

Therefore, A1 exists.

Hence, the given system of equations is consistent.
Examine the consistency of the system of equations.
X+ 3y =5

2x + 6y = 8

The given system of equations is:




x4+ 3y =5
2x + 6y = 8
The given system of equations can be written in the form of AX = B, where

= [z ¢l x=[]anaz=g]

Now,

Al =1(6)-3(2)=6—-6=0

A

~ A is a singular matrix.

Now,
=[5 7

imp=]5 Tll5l= (g el =[5l #0

Thus, the solution of the given system of equations does not exist. Hence, the system of equations is

inconsistent.

Examine the consistency of the system of equations.
x+y+z=1

2x + 3y + 2z = 2

ax + ay + 2az = 4

The given system of equations is:
x+y+z=1

2x + 3y + 2z = 2
ax + ay + 2az = 4

This system of equations can be written in the form AX = B, where

1 1 1 X 1
A=12 3 2 ,X=[y] and B = |2
a a 2a Z 3

Now,

|A| = 1(6a — 2a) — 1(4a — 2a) + 1(2a — 3a)
=4a—2a—a=4a—3a=a+0

~ A is non-singular.

Therefore, A™! exists.

Hence, the given system of equations is consistent.
Examine the consistency of the system of equations.
3Xx —y— 2z =2

2y —z = —1

3x — 5y =3

The given system of equations is:




3x —y — 2z
2y —z = -1
3x — 5y =3

This system of equations can be written in the form of AX = B, where

o e

Now,
|Al|=3(0—-5)—-0+3(1+4)=-15+15=0
~ A is singular matrix.

Now,

(adjA)=|-3 6 3
—6 12 6
5 10 5” ] [10—1o+15 -5

-5 10 5]

—6-6+9 |[=|-3]=0
6 12 6 12-12+18] l-6

Thus, the solution of the given system of equations does not exist. Hence, the system of equations is

(adj A)B = [—

inconsistent.

Examine the consistency of the system of equations.

5x —y+4z =5

2x + 3y + 5z = 2

5x — 2y + 6z = —1

The given system of equations is:

5x —y+4z =5

2x + 3y + 5z = 2

5x — 2y + 6z = —1

This system of equations can be written in the form of AX = B, where

5 -1 4 X 5

A=12 -3 5 ,X=[y] andB=[2]
5 -2 6 -

Now,

|A] =5(18 4+ 10) + 1(12 — 25) + 4(—4 — 15)

=5(28) + 1(—13) + 4(-19)

=140-13-76

=51 #0

~ Ais non-singular.

Therefore, A~1 exists.




Hence, the given system of equations is consistent.

Solve system of linear equations, using matrix method.

5x + 2y = 4

7x + 3y =5

The given system of equations can be written in the form of AX = B, where

= ol x=fl =[]

Now,

Al=15—-14=1%0

A

Thus, A is non-singular. Therefore, its inverse exists.

Now,

1

Al=—
Al

(adj A)
4
cx=ntm=[3, A

> [;] = [—1228_+1205] N [—23]

Hence,x =2nady = —3

Solve system of linear equations, using matrix method.
2X—y = —2

3x + 4y = 3

The given system of equations can be written in the form of AX = B, where

A= 5] k= aman=[ 2

Now,
Al =8+3=11+0
Thus, A is non-singular. Therefore, its inverse exists.

Now,

-1 _ 1 Ay 174 1
AT =0 (adJA)_n[_g 2]

sx= =g Ol Y]

5

= = aler=sln)= | &
11

5 12
Hence,x = —— andy = —
11 11

Solve system of linear equations, using matrix method.




4x — 3y 3
3x—5y =7

The given system of equations can be written in the form of AX = B, where

A=[y Zgl x=[yfanan=[]

Now,

Al =—-204+9=-11#0

Thus, A is non-singular. Therefore, its inverse exists.

Now,

Al=21 (adjA) = [5 _3]

] [7] 11 [195 _2281] = [ 19]

-6 -19
Hence,x =— andy = —
11 11

5x + 2y = 3
3x+2y =5
The given system of equations is:
5x + 2y = 3
3x +2y =5

The given system of equations can be written in the form of AX = B, where

a=[3 3 x=[j anan =[]

Now,

Al =10—-6=4+#0

Thus, A is non-singular. Therefore, A1 exists.
By using properties of determinants, show that:
2x+y+z =1

X—2y—2Z = %

3y—5z =9

The given system of equations is:

2x+y+z =1

X—2y—27 = %

3y—5z =9

The given system of equations can be written in the form of AX = B, where
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2 1 1 X
A=(1 -2 -1 ,X=[y] and B =
0 3 -5 zZ

Now,

|Al =2(10+3)—-1(-5-3)4+0=2(13)-1(-8)=26+8=34 %0
~ A is non-singular. Therefore, A™! exists.

Now, Now,

A11 = 13,A12 = 5,A13 =3
A21 = 8,A22 = _10,A23 = -6

Az; =1,A3; =3,A33 =5

1

N

13 8 1 ]
A—l

(ade)=3i4[5 ~10 3
3 -6 -5
13 8 1 ]

. = -1p —
~X=A'B=_—|5 -10 3
SR o

X [13+12+9] [ 34]
=>[ﬂ=3—45—15+27 ==l 17

3—9-45 —511

1 3
Hence, x = 1,y=5 and z = =5

Hence, the given system of equations is consistent.
By using properties of determinants, show that:
Xx—y+z =4
2x+y—3z2 =0
x+y+z =2
The given system of equations is:
X—y+z =4
2x+y—-3z =0
xt+y+z =2
The given system of equations can be written in the form of AX = B, where
1 -1 1 X 4
A=12 1 =3|,X= [Y] and B = [0]
1 1 1 Z 2
Now,
Al =1(1+3)+12+3)+1(2-1)=4+5+1=10+#0
~ A is non-singular. Therefore, A1 exists.

Now,




Ay =4 Ap=-5A;3=1
A1 = 2,A = 0,Ap3 =2
Az; =2,A3; =5A33=3

4 2 2
—505

-2 3

.-X=A_1B=i_ ][]
10
—2 3

16+0+ 4 20
[] —-204+0+10 —1
44+0+6

Hence,x =2,y=—-1andz = 1.

At IAI (adjA) = —0

Solve system of linear equations, using matrix method.
2x+3y+3z =5

X—2y+z =-4

3x—y—2z =3

The given system of equations can be written in the form of AX = B, where

2 3 3 X 5
A=11 -2 1 ,X=[y] andB = |—4
3 -1 -2 Z 3

Now,

Al =2(4+1)—-3(-2-3)+3(-14+6)=2(5)—3(5)+3(5)=40+0
~ Ais non-singular. Therefore, A™? exists.

Now,

A;1 =5, A; =5, A;3=5
A21 = 3,A22 = _13,A23 =11

Az =9,A3 = 1,Az3 = —7

15 3 9
Al lAl(ad])—— —13 1

'.X:A‘lB:ﬁ —13 ” ]
-7

25—12+27
[] 25+52+3 [ ] [ ]
25 44 — 21
Hence,x=1,y=2andz = —

Solve system of linear equations, using matrix method.

7




Xx—y+2z =7

3x+4y—5z =-5

2x—y+3z =12

The given system of equations can be written in the form of AX = B, where
1 -1 2 X 7

A=13 4 =5|,X= [y] and B = [—5]
2 -1 3 zZ 12

Now,

Al =1(12-5)+109+10)+2(-3-8)=7+19-22=4+0

~ A is non-singular. Therefore, A! exists.

Now,

A11 = 7, A12 = _19, A13 =-11
Az1 =LA =-1Ap=-1

A31 = _3,A32 = 11,A33 =44

1

Al=—
Al

(adja)=;|-19 -1 11
S

L 1 =317
.-.X=A‘1B=Z—19 -1 11||-5

-11 -1 7

7 1 —3]

4

12
X . 49 —5—-36 1'8 2
:[y]:——133+5+132 s 41=11
z 112 3

—77+5+ 84
Hence,x =2,y=1andz = 3.

2 -3 5
IfA=13 2 —4], , find A-1. Using A-1 solve the system of equations
1 1 =2

2x—3y+5z =11
3x+2y—4z =5
Xx+y—2z =-3

2 =3 5
A=13 2 —4|
1 1 =2

Al =2(—4+4)+3(-6+4)+5B—-2)=0—6+5=—1 %0
Now,

All = 0, Alz = _2, A13 = 1

A21 = _1,A22 = _9,A23 = _5

A31 = 2,A32 = 23,A33 = 13




A‘l—m(ad]A)——[ —9 23] [
1 -5 13 —13

Now, the given system of equations can be written in the form of AX = B, where
2 -3 5 X 11

A=13 2 —4| ,X= [y] and B=|-5
1 1

The solution of the system of equation is given by X = A™1B.

X=A"1B

X 0 1 -27[11
= [y] =[—2 9 —23] [—5] [Using (1)]
yA -1 5 —-1311-3

0—-5+6
—22—-45+69
[—11 — 25+ 39

1
2
13

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

The cost of 4 kg onion, 3 kg wheat and 2 kg rice is Rs 60. The cost of 2 kg onion, 4 kg wheat and 6 kg rice is
Rs 90. The cost of 6 kg onion 2 kg wheat and 3 kg rice is Rs 70. Find cost of each item per kg by matrix
method.
Let the cost of onions, wheat, and rice per kg be Rs x, Rs y, and Rs z respectively. Then, the given situation
can be represented by a system of equations as:
4x+3y+2z =60
2x+4y+6z =90
6x+2y+3z =70
This system of equations can be written in the form of AX = B, where
4 3 2 X 60
A=12 4 6| ,X= [y] and B = [90]
6 2 3
Al =4(12-12)-3(6—-36) +2(4—24)=04+90—-40=50#0
Now,

All = 0, AlZ = 30, A13 =-20
A21 = _5,A22 = 0,A23 = 10

A31 = 10,A32 = _20,A33 = 10

~adjA=[30 0 -20

0 =5 10]
=20 10 10




0 -5 10
" A1 |A| @djA)==|30 0 -20
—20 10 10

Now,

X=A"1B

=>X = 50[ 30 —20”
20 10

[ 0—450+ 700

)

1800 + 0 — 1400
—1200 + 900 + 700.

400

'250]
1400

~x=5,y=8andz=8.

Hence, the cost of onions is Rs 5 per kg, the cost of wheat is Rs 8 per kg, and the cost of rice is Rs 8 per kg.




