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Exercise 4.6 Page No: 136

Examine the consistency of the system of equations in Exercises 1 to 6.
1.x +2y =2:and 2x +3y =3

Solution:
Given set of equationsis : x +2y =2:and 2x + 3y = 3

This set of equation can be written in the form of matrix as AX = B, where

A:[l 1 andB:[z} and
2 3 3

So, AX=B s
1 2][x] [2
L JL'_ZM
g
A=t =-1=0
23

Inverse of matrix exists. So system of equations is consistent.
2.2x—-y=5andx+y=4

Solution:
Given set of equationsis: 2x—y=5andx+y=4

This set of equation can be written in the form of matrix as AX = B, where

R 5
—[1 1} and B:[J

So, AX=Bis
2 —1[=] s
1 1ly] |4
2 -1
|A|= 1‘ =3=0
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Inverse of matrix exists. So system of equations is consistent.

3.x+3yand 2x + 6y =8

Solution:
Given set of equations is : x + 3y and 2x + 6y = 8

This set of equation can be written in the form of matrix as AX = B.

N

Where,

oane- 1, 5]

The given equations are inconsistent.

4.x+y+z=1;2x+3y+2z=2andax +ay +2az=4
Solution:

Given set of equationsis: x+y+z=1;2x+3y+2z=2and ax + ay + 2az =4

This set of equation can be written in the form of matrix as AX =B

11 X 1
2 2 v|=|2
a a 2allz 4

111
A=[23 2

a a 2a
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111
la|=2 3
a

2
2a

=

— da-2a-a=a = ()

=1({6a—2a)-1(4a—2a)+1(2a—3a|

System of equations is consistent.

5,.3x—-y—-2z=2; 2y—-z=-1 and 3x -5y =3

Solution:

Given set of equationsis : 3x—y—-2z2=2; 2y—-z=-1 and3x—-5y=3

This set of equation can be written in the form of matrix as AX = B

3 -1 -2«
0 2 -1|yl|=|-1
3 -5 0]z

3 -1 -2
A=l0 2 -1

3-5 0

3 -1 -2
|A]=[0 2 -1

3 -5 0

= 3(-5) +(3) -2(-6)

=15-15
=0
Now,
-5 10
(ad|. A)=|-=3 6
-6 12

oy 3 Lh
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= 10 572 5
(@di A)B= 3 6 3| -1|_|3|.0
% 12 6|3 &

6. Given set of equations is :
S5x—-y+4z=5
2Xx+3y+5z2=2

5x -2y +6z=-1

Solution:
Given set of equationsis: 5x —y+4z=5;2x+3y+52=2;5x -2y + 6z=-1

This set of equation can be written in the form of matrix as AX =B

5 -1 47[x] [5
2 3 3||lv|=|2
5 =26]=z] [~

5 -1 4
A=2 3 3
5 -26
5 -1 4
|A]=2 3 5
5 =26

= 5(18 + 10) + 1(12-25) + 4(-4 — 15)
=140 - 13 -76

= 140- 89

=51

#0

System of equations is consistent.
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Solve system of linear equations, using matrix method, in Exercises 7 to 14.

7.5x+2y=4and 7x +3y =5

Solution:

Given set of equationsis: 5x +2y=4and 7x + 3y =5

This set of equation can be written in the form of matrix as AX = B

Where,
5 2
A3 2]
T3
And [A|=1#0

System is consistent.
Now,

1,
X=A"B = —(adj. A)B
A |

R L
s )

=> x=2andy=-3

8.2x -y =-2and 3x +4y =3

Solution:

Given set of equationsis: 2x -y =-2and 3x+4y =3
This set of equation can be written in the form of matrix as AX =B

NN

|A|=11#0
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System is consistent.
So,

NX=A"B I

Al

N M R

(adj A)B

Therefore, x =-5/11 andy = 12/11

9.4x -3y =3and 3x -5y =7

Solution:

Given set of equationsis: 4x—3y=3and 3x -5y =7
This set of equation can be written in the form of matrix as AX =B

4 =3 1’_3
3 =5yl 17
Where,
4 -3
A=y 3
3 =5
And |[A|=-20+9=-11#0

System is consistent.
So,

NN

1 [-15+21] 16
_—11|-9+28 | —11]19

Therefore, x = 6/-11 and y = 19/-11

10.5x +2y =3 and 3x +2y =5

Solution:

Given set of equationsis: 5x +2y=3 and 3x +2y =5

This set of equation can be written in the form of matrix as AX =B
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Where
£ 7
S
32
And |A|=4#0

System is consistent.
So,

1.
X=A"B - —(adj. A)B
A |

Therefore, x =-1 andy = 4.

11.2x+y+z=1landx-2y-z=3/2and 3y-5z=9

Solution:

Given set of equationsis: 2x+y+z=1landx—-2y—-z=3/2and 3y-5z=9

This set of equation can be written in the form of matrix as AX =B

1 17[x] |1

2
1 -2 -1 ;:%
0 3 =5z 9
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System is consistent.

So,
X=A"B :i(adj_mﬂ
Al |
X 13 8§ 1|1
s=Lls _1p 3
34 2
z 3 -6 -3llo
13+12+9 34
B PP N
34 34
3045 _51

Therefore, x=1,y=%and z = 3/2
12.x—-y+z=4and 2x+y-3z=0andx+y+z=2
Solution:

Given set of equationsis: x—y+z=4and2x+y—-3z=0andx+y+z=2
This set of equation can be written in the form of matrix as AX =B

-1 17x] [4
vi=0
2

b=t [ ] =
(=
I
Lad

And
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1 -1 1
laAl=2 1 -3
1 1 1
=10#0
System is consistent.
So,
X=A"B :i(adj_mﬂ
[A] |
X 4 2 1Il4
—i -5 0 5|0
10
z 1 -2 3|2
: 16+0+4 2
. —| =2040+10| = 1
10
4-0+6 1

Therefore,x=2,y=-1and z =

13.
2x+3y+3z=5
X=2y+z=-4
3X=-y=-=22=3
Solution:

Given set of equations is :

2x+3y+3z=5
X—-2y+z=-4
3X-y—-2z=3

1

This set of equation can be written in the form of matrix as AX =B

203 3= 5
1 -2 1 ||yvl=|-4
3 -1 -2 =z 3
Where
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2 3 3
A=[1 -2 1

3 -1 -2
And,

2 3 3
A= -2 1

3 -1 -2
=40#0

System is consistent.
So,

X=A"B = ﬁ(adj_ A)B

] 5 3 97
vl=—|[5 -13 1 ||«
10 ;

: 5 11 -7||3
25-12+27] 1
_ L osesaes | 2o

= 40
25-44-21| |-

Therefore,x=1,y=2and z = -1.

14.

X=-y+2z=7
3X+4y-5z2=-5
2X -y +32=12

Solution:
Given set of equations is :
X—y+2z=7

3Xx+4y—-5z2=-5
2Xx—-y+3z=12

This set of equation can be written in the form of matrix as AX =B
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1 -1 2| =x 7
304 -5|y|=-3
2 -1 3|z 12
Where,
1 -1 2
A=3 4 -5
2 -1 3
And
1 -1 2
|al=3 4 -3
2 -1 3
=440
System is consistent.
So,
X=A"B :i(adj_ﬁjB
[A]
X 1 7 1 3|7
yi=—|-19 -1 11|-5
z -11 -1 7|12
1 49-5-36 2
= = -133+5+132| =1
-77+5+84 3

Therefore,x=2,y=1and z =

)
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e I
— b
Lia

15.If A=
2x -3y +5z=11

3X+2y—-4z=-5

X+y=-2z2=-3

Solution:
2 -3 A
A=|3 2 -4
1 1 -2
2 -3 3
Al=p 2 -4
1 1 =2

= -1 # 0; Inverse of matrix exists.

Find the inverse of matrix:
Cofactors of matrix:

‘L‘I!'ll = I:]:*ﬂi-]_: = 2=‘L"§_13 =1
A,=-1A,=-9A.=-5
‘L.l!"_:‘-l = 2=*L'|5-_:] = 21;'5_33 =13

| 0 -1
ad. A=, _g

1 -5
So,

0 -1
A=ty o
-1

1 -5

Now, matrix of equation can be written as:

AX =B

L vy =

, find A-1. Using At solve the system of equations.

-2
—23

-13
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[ ]
|
L]
L
bt

302 —4|y|=-5
1 1 -2][z] [-3
And, X = A1 B

x] [0 1 -27M
vl=[-2 9 -23|-5
2] -1 5 —13)|3
k] [0 1 =211
vi=|-2 9 -23| 5| =
2| [-1 5 -13]l3)

Therefore,x=1,y=2and z

16. 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 2 kg rice is Rs. 90. The cost of 6 kg onion, 2 k wheat and 3 kg rice is Rs.

)
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=
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3.

70. Find cost of each item per kg by matrix method.

Solution:

Let X, y and z be the per kg. prices of onion, wheat and rice respectively.

According to given statement, we have following equations,

4x + 3y + 22 = 60
2x +4y + 6z =90
6x+2y+3z=70

The above system of equations can be written in the form of matrix as, AX =B

4 3 2|x 60
2 4 6| yv|[=|90
6 2 3])[z] |70
Where,

4 3 27
A=2 46

6 2 3|
And
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2

[

s
[0

Al-

(=
| B

3
= 4(0) — 3(-30) + 2(-20)

=50#0
System is consistent, and X = A1 B

First find invers of A.
Cofactors of all the elements of A are:

‘L‘I!"ll = D:*ﬂin = 3[]:}"5_13 ==
A, =-5A_=0A_.=10
‘L‘l!'_:“-l = 1|:J:*L‘l!-_::: =_2|:|=‘L"g_33 =10

0o =5 10
adi A= 30 0 -20
=20 10 10
Again,
x 1 0 =5 10 || 60
yv|/i=—| 30 0 =20/ 90
50
z =20 10 10 || 70
1' — 430+ 700
= —| 1800-1400
50
| —1200+900+700
(230 5
1
= —|400 [=|8
50
(400 | |8

Therefore, x =5,y=8and z = 8.

The cost of onion, wheat and rice per kg are Rs. 5, Rs, 8 and Rs. 8 respectively.
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