Class XII Chapter 4 — Determinants Maths

Examine the consistency of the system of equations.

X+ 2y =2

2x+ 3y =3

Answer

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

] 2 X 2
A= , A= and B = ;
2 3 ¥ 3

Now,
~ 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

Answer

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
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and B =

~ A is non-singular.

Therefore, A™! exists.

Hence, the given system of equations is consistent.

Examine the consistency of the system of equations.

X+ 3y=5

2x + 6y = 8

Answer

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

2x + 6y =8

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

1 3
2 6
Now,

A=1{6)-3(2)=6-6=0

X
s X =

.-.. !

A= and B =

3
gl

~ A is a singular matrix.

Page 62 of 96



Class XII Chapter 4 — Determinants Maths

Now,
, 6 -3
{{Jh_'l,l'ri}— - |
6 -3|[5] [30-24] [6
(adjd) B = . D
-2 18] |-10+8] |-2

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.

xX+y+z=1

2x+ 3y +2z2=2

ax +ay +2az=4

Answer

The given system of equations is:

xXty+z=1

2X+ 3y +2z2=2

ax +ay +2az=4

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

l 1 x
3 2 LAX=|y|landB=|2|.
4

]

A=

5]

a 2a

=

Now,
A =1(6a-2a)-1(4a-2a)+1(2a-3a)

=dg-2a-ag=4a-3a=a=#l

~ A is non-singular.

Therefore, A™! exists.

Hence, the given system of equations is consistent.
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Examine the consistency of the system of equations.

3x—-y—-2z=2

2y —z=-1
3x =5y =3
Answer

The given system of equations is:

3x—-y—-2z=2

2y —z=-1

3x —5y =3

This system of equations can be written in the form of AX = B, where
3 -1 -2 x| 2

A=]0 2 1|, XA=|yland B=|-1]|.
3 -5 0 z | 3

Now,

A =3(0-5)-0+3(1+4)=-15+15=0

~ A is a singular matrix.

Now,
-5 10 5
(adid)=|-3 6 3
-6 12 6
5 10 s 2 10-10+15] 5
o (adid)B=|-3 6 3| -1|=|-6-6+9 |=|-3|=0
—6 12 ol 3 —]2—|2+]ﬂ_. ~f

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

equations is inconsistent.
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Examine the consistency of the system of equations.
5x -y +4z=5

2

-1

2x + 3y + 5z

5x — 2y + 6z

Answer

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 | X 5
A=|2 3 5. X=|y|and B 2.
5 -2 6 z -
Now
A=5(18+10)+1(12-25)+4(-4-15)
=5{28} e1( 13)+4(-19)
=140-13-76
=51#0

~ A is non-singular.

Therefore, A™! exists.

Hence, the given system of equations is consistent.

Solve system of linear equations, using matrix method.
Sx42y=4
Tx+3y=35

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

o ]

A=15-14=1=0.

-

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

Now,
1
A'=—{(adid
4,_3 -2
|7 5
3 2[4
x:m{ H
- 515
[x 12-10 2
-
v] [-28+25] |3

Hence, x =2 and y = -3.

Solve system of linear equations, using matrix method.

2x—y=-2
3x+d4y=:
Answer
The given system of equations can be written in the form of AX = B, where

A:F _]],X=N and3=[_1.

3 4 ¥ i
Now,
A=8+3=11=20

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

4 1
A = me,f.q _ L
4 1 -3 2

o] 4 1 -2
B T 21l 3

X 1|—8+3 1|5 11
— = — = =
y| 11]64+6 1112 12
=5 12
Hence, x = and y=—.
11 11

Solve system of linear equations, using matrix method.
dx-3y=3
Ix=-5y=7

Answer

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

4 -3 [ x 3
Azl |._,X= |und5={ .

3 5 B 7]
Now,

A=-20+9=-11=0

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

6

oM ] H 5 e S I

11

Solve system of linear equations, using matrix method.

5x + 2y = 3
3x+2y=5
Answer

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

A=10-6=4=10

X

y

A = and B =

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

Solve system of linear equations, using matrix method.

2x+y+z=1
3
| _2 f— =
) 2
3Jy=5z=9
Answer

The given system of equations can be written in the form of AX = B, where
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1
2 1 | x R
A=]1 -2 -1, X=|y andﬂzé.
0 3 -5 z 9
Now,

A =2(10+3)-1(-5-3)+0=2(13)-1(-8)=26+8=340
Thus, A is non-singular. Therefore, its inverse exists.
Now, 4, =13,4,=5,4;=3

A, =8, 4,, =—10,4,, =6

A, =1,4;,=3,4,=-5

13 8 ]
] ]
A = —(adjid)=—|5 -10 3
A 34
3 —6 =5
13 8 1 :
. 1 3
X =4 B=345 -10 3 5
3 -6 5]l o
x (1341249
= |y =—| 5=15+27
| 34
z (3-9-45
34 ]
L P
34 5 2
L 3
L 2]

Hencekle,y:%* and z = —E.

Question 12:

Solve system of linear equations, using matrix method.
X—y+z=4

2x+y—-3z=0
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X+y+z=2
Answer
The given system of equations can be written in the form of AX = B, where

-1 1 x 4
A=|2 1 3. X=|y|land B=|0].
1 1 z 2

Now,
A=1(1+3)+1(2+3)+1(2-1)=4+5+1=10=0
Thus, A is non-singular. Therefore, its inverse exists.
Now, 4, =4,4,=-5,4,=1
A, =2,4,=04,,=-2
Ay =2,4,=5,4,,=3

x [ 16+0+4
= |y |=—20+0+10
z | 4+0+6
20
=—|—10
10

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

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

X—-2y+z=-4

3x—-y—-2z=3

Answer

The given system of equations can be written in the form AX = B, where
5

and B=| -4
3

"

2 3 3

1 -2 I [LX =
3 -1 -2
Now,

;1| =2(4+1)=3(2-3)+3(—-1+6)=2(5)-3(-5)+3(5)=10+15+15=40=0

A=

et

by

Thus, A is non-singular. Therefore, its inverse exists.
Now, 4, =35.4,=54,=3

A, =3,4,, =13, 4,, =11

Ay =94, =l Ay =T

X [25-12+27
=|y|=—|25+52+3
z |25-44-21
40
= —| 80
—40

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

Page 71 of 96



Class XII Chapter 4 — Determinants Maths

Question 14:

Solve system of linear equations, using matrix method.
X—y+2z=7

3x +4y — 5z = -5

2Xx -y +3z=12

Answer

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

1 -1 2 x 7
A=|3 4 Sl X=|y|land B=| -5
2 -1 3 z 12

Al=1(12-5)+1(9+10)+2(-3-8) =7+19-22=4 %0
Thus, A is non-singular. Therefore, its inverse exists.
Now, 4, =7,4,=-19,4, =-11

A, =14,=-14,,=-1

Ay =-34,=11,4,,=7

] | 7 | -3
. -1 _ " : — | ¢ _
A |A[a4m] 4_1_]1 _: 1?1
7 1 =317
.'.X:A"B:ﬁ—lg -1 11 || -5
-1 -~ 71|12
x [ 49-5-36
=y ! =133+5+132
z 4_—??+5+84
E 2
=l 4 =1
4_12 3

Hence,x=2,v=1l,and z = 3.

Question 15:
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2 -3 5
A=|3 2 —i
If ! -2
2x-3v+5z=11
Jx+2y—-4z=-3
x +y-2z=-3
Answer
2 -3 5
A=|3 2 —4
1 1 -2
oA =2(-4+4)+3(-6+4)+5(3-2)=0-6+5=-1

Now, 4, =0, 4,=2, 4, =1

A,

1, A, =-9, A, =-5
Ay =2, A, =23, A, =13

Maths

, find A™1. Using A™! solve the system of equations

=2

23 (1)
-13

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

0 -1
A4 =i1(af~_!rjﬁ]}= -2 -9
) I -5
2 -3 5 x
A=|3 2

1 1 -2

4

4. X=|yland B=|-5]|.
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The solution of the system of equations is given by X = 47'B.

X=A4"'B
E 0 I -2
=|yl=[-2 9 -23 || -5 "Using (1) ]
| 2 -1 5 -13]| -3
[ 0-5+6
=|-22-45+069
-11-25+39
o
=|2
_3_
Hence,x =1, y=2, and z =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.

Answer

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:
dx+3v+2z=00

2x+4y+62=90

bx+2y+3z=T0

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

4 32 x 60
A=|12 4 6|.X=|y|and B=|90|.

6 2 3 z 70
A|=4(12-12)-3(6-36)+2(4~24) =0+90 40 =50 =0
Now, A, =0.4,=30,4,=-20

Ay =54, =0,4, =10
A, =10, 4, =-20,4, =10
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0 -5 10
sadid=| 30 0 -20
-20 10 10
0 -5 10
.'.A':laqﬂiﬁf:] 30 0 -20
4 20 -20 10 10
Now,
X=A"'B
0 -5 10 |[60
—x=1[3 o -20]9
50
=20 10 10 ][ 70
x 0—450+700
=y =S—lﬂ 1800+ 0—1400
z ~1200+900+ 700 |
(250
:% 400
400
-
=8
R-

nx=5y=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.
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