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NCERT Class 12 Maths

Solutions

Chapter - 4

Exercise 4.6

Examine the consistency of the system of equations in
Exercises 1 to 3.

1. x+ 2y =2
2x + 3y = 3.
Sol. Given linear equations are
x+ 2y =2
2x + 3y =3
. . 11 2] |x 2
Their matrix form is = (= AX =B)
2 3| |y 3

C ing A = 12 dB = 2
omparing A = 9 3 an =5

A=t 2 s ac140
A=y g =3-%="

~. (Unique) solution and hence equations are consistent.
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2.

Sol.

Sol.

4.

Sol.

2x -y =5
x+y=4.
Given linear equations are
2c —y =5
x+y=4
. . 12 -1 |x 5
Their matrix form is = (= AX =B)
1 1| |y 4

C ingA=|2 Y anap=|®
omparing A = 1 1 an =14

A—2_1—2(1)—30
[Al=p ) =2-CD=37

(Unique) solution and hence equations are consistent.

x+3y=5
2x + 6y = 8.
Given linear equations are
x+3y =5
2x + 6y =8
Their matrix form is F 3} {x} E {5} (= AX =B)
2 6| |y 8

Comparing A = B 2} and B = {5]|A »= F 3} =6-6=0

8 2 6

So we are to find (adj. A) B

e 6 -3 __ad.ab_d—b
. S Sl [P

g A B | 6 “BL[5] _[30-24] _[ 6],
- ad -2 1|8 T |-10+8] " |-2

[ The matrix {

J

6 .
9 has non-zero entries

Given Equations are Inconsistent i.e., have no common solution.
Examine the consistency of the system of equations in
Exercises 4 to 6.

x+y+z=1
2 + 3y + 2z =2
ax + ay + 2az = 4
The given equations are
x+y+z=1
2¢ + 3y + 2z =2
ax + ay + 2az =4

1 1 1| [«x 1
Their matrix formis |2 3 2| |y|=|2| (= AX =B)
a a 2a| |z

(@)
(i)
..(u7)



Sol.

N =
w =
=

1 1 1
Matrix A=|2 3 2 s JA =
a a 2a
Expanding along first row,
| A| =16a — 2a) — 1(4a — 2a) + 1(2a — 3a)
=4a -2a-a=a
Casel.a#0 .. |A|=a=#0
(Unique) solution and hence equations are consistent.
Casell.a=0.. |A|=a=0.
Putting a = 0 in given equation (iii), we have 0 = 4 which is
impossible.
Given equations are inconsistent if @ = 0.
Ix -y-22=2
2y -z=-1
3x -5y =3
The given equations are
3x —y -2z =2
2y —z=-1 ie, Ox+2y—2z=-1

2a

Q

and 3x — 5y =3 ie, 3x—-5y+0z=3
3 -1, =2 x
Their matrix form is {0 2 -1| |y|=1|-1] (= AX=B)
3 =5 0 z
3. -1 -2] 2
Comparing A=1|0 2 1| and B=|-1
3 -5 0] 3
3.-1 -2
[Al=]0" 2 -1
3 -5 0

Expanding along first row,
[A]=300-5)-(-1DO+3)+(=2)(0-6)
=3-5+3+12=-15+15=0
So now we are to find (adj. A) B

3 -1 -2
To find adj. Afor | Al =0 2 -1
3 -5 0
An=+| 2 Howo-m=cs,
-5
0 -1
A, = =-0+3)=-3,
12 3 0




0 2
A =+ =(0-6) =-6,
13 3 _5
-1 -2
=— =— (0 - 10) = 10,
A 5 0
272 _0+6-6
A22_+ 3 0 = + =9
3 -1
= - =—- (=15 + 3) = 12,
N
A -1 1+4)=5
sL=t ] o9 4| THTYED
3 -2
Ag = — =-—(-3-0) =3,
32 0 -1 ( )
3
Agg = =+(6-0) =
i P + ( )
-5 -3 -6] . [-5 10 5
adj. A= |10 6 12| =|-3 6 3
5 3 6 -6 12 6
-5 10 5 2 -10-10+15
(adj. A)B=| -3 6 3 2| = -6-6+9
MG Nl 6 3 -12-12+18
%5 -5
-3 "+ The matrix | - 3 | has non-zero entries
= =0
-6 -6
Given equations are inconsistent.
6. 5x-y+4z =5

2x + 3y + 52 =2
S5x -2y +6z =-1
Sol. The given equations are
5x —y +4z =5
2¢ + 3y + bz = 2
5x — 2y + 6z =—-1

5 -1 4||x 5
Their matrix form is |2 3 5||yl=| 2| (=AX=B)
2 6||z



Expanding along first row
=518 + 10) — (= 1) (12 — 25) + 4(— 4 — 15)
= 5(28) + (- 13) + 4(- 19)
=140 - 13 -76 =140 -89 =51 =0
Given system of equations has a (unique) solution and hence
equations are consistent.

Solve the system of linear equations, using matrix method, in
Exercises 7 to 10.

7.

Sol.

Sol.

S5x + 2y =4
Tx + 3y = 5.
The given equations are
5x + 2y =4
Tx + 3y =5
5 2
Their matrix form is o4 (= AX =B)
7 3|y 5
4
Comparing A = 5 2,X={x} and B={}
7 3 y 5
|Al=|, 4| =15-14=120

Solution is unique and X = A™'B

) {} Rl el L2
> [Jelanesl -]

Equating corresponding entries, we have x = 2 andy =-3.
2¢ -y =-2

3x + 4y = 3.
The given equations are
20—y =-2
3x + 4y =3
. . 12 -1)|x -2
Their matrix form is = (= AX =B)
3 4|y 3
Comparing A= | > >, x= || and B=| 2
omparing A = 3 R an = 3
2 -1

|A| = =8-(-3=8+3=11=%0

3
Solution is unique and X = A'B




S X= Y adA).B = [’1: 1{ {_2}

[A] y 11| [-3  2]] 3
_5
1 [-8+3 1 (-5 11
T 11| 6+6] 11| 12] | 12
11
. . . 5 12
Equating corresponding entries, we have x = — 11 and y = 1
9. 4x -3y =3
3x -5y =1.
Sol. The given equations are
4x — 3y =3
3x — by =17
Their matrix form is 4 =37 = 3 (= AX =B)
3 -5||y 7
4 -3 3
Comparing A = , X = * and B =
3 -5 y 7
4 -3
|A| = =—20-(-9=-20+9=-11#0
3 -5
Solution is unique and X = A™'B
1
= X = A1 (adj. A) B
N x| 1 [-5 3][3] 1 [-15+21
y]  -11[ -3 4] |7]  -11 | -9+28
_6]
- o e B N e H]
y -11 |19 19
11
. . . 6 19
Equating corresponding entries, we have x = — T and y = T
10. 5x + 2y = 3
3x + 2y = 5.
Sol. The given equations are
Bx + 2y =3
3x +2y =5
. . 15 2] |x 3
Their matrix form is = (= AX =B)
3 2||y 5

. 5 2 x 3
CompamngA:[3 2},X={} and B={}



A= =10-6=4=%#0

3 2
Solution is unique and X = A~'B
1
X=— (adj. A) B
- Ay A4 A

B P R T 1 | e
R R B

Equating corresponding entries, we have x = — 1 and y = 4.
Solve the system of linear equations, using matrix method, in

Exercises 11 to 14.
11. 2x +y+z =1

3
-y — 2= =
*-29-2=73

3y -5z =9.
Sol. The given equations are
2c+y+z=1

3
=2
x y — 2 5

3y —5z2=9 or Ox+3y—5z=9

A 1 1f|x 1
Their matrix form is |1 -2 =1 |y|= 3
0 3 -5||z] |2
9
(= AX=B)
2 1 1 x 1
Comparing A = w-2 -1 ,X=|y| and B = 3
0o 3 -5 i 2
9
2 1 1
|lA|j=|1 -2 -1
0 3 -5

Expanding along first row, = 2(10 +3)-1(-5-0) + 1(3-0)
or |A|=213)+5+3=26+5+3=34=0

1
. Solution is unique and X = A™'B = — (adj. A) B ...(0)

[Al
Let us find adj. A

-2 -1

A=+ =10 + 3 = 13,




1 -1
A = — =—-(-5-0) =5,
12 0 -5
1 -2
A=+ =B-0) =3,
13 0 3 ( )
1 1
Ay = — =-(-5-3) =8,
21 3 _5
2 1
Agy = + =(-10-0) = - 10,
22 0 -5
2 1
Agg = — =—-(6-0)=-6,
23 0 3‘
A . . -1+2)=1
31 =+ _9o _1|7%“ +2) =1
2 1
Agy = — =—(-2-1) =3,
32 1 _1‘
2 1
Agg = + =-4-1=-5
33 1 _2‘
13 5 3] [13 8 1
Adj. A=| 8 -10 -6| =| 5 =10 3
1 3 -5 3 -6 -5
x \ 13 8 1
Putting values in eqn. (i), |y Va1 5 -10 3
z 3 -6 -5
1
1 13+12+9 1 34 1
=31 5-15+27 =31 17| = 2
3-9-45 -51 -3
2
Equating corresponding entries, we have x = 1,
1,3
y_27 - 2

12. x-y+z =4
2x +y-3z2 =0
xX+y+z =2,

Sol. The given equations are
x—y+z=4
2c+y—-32=0
X+y+2z=2

O N|w



1 -1 1 4
Their matrix form is |2 1 -3||y|=|0| (= AX=B)
1 1 1|z 2

®

1 -1 1 x 4
Comparing A = | 2 1 -3|,X=|yland B= |0
1 1 1 z 2

1 -1 1

A= |2 1 -3

1 1 1

Expanding along first row,
=11+3)-(-12+3)+12-1

or |Al=4+5+1=10=%0
Solution is unique and X = A™'B = ii.l (adj. A) B ...(D)
To find adj. A
1 -3
A=+ 1 1=(1+3)=4,
2 -3
A = — 1 1‘:—(2+3)=—5,
2 1
Ay = =@2-1) =1,
13 = + 11 ( )
-1 1
= = =-—(-1-1)=2,
m==| 71
A o1 1-1=0
= + = _ =
22 11 ’
1 1
A23=— 1 1 =—(1+1)=—2,
1 1
A, = =3-1) =2,
31 = + 1 _3 ( )
1 1
Agp = — =-(-3-2=5
32 9 _3
1 -1
Ag = + =1+2=3
33 9 1
4 -5 1] 4 2 2
adj. A= |2 0 -2 =|-5 0 5



Putting these values in eqn. (i), we have

x 4 2 2| |4
y =i -5 0 5| |0
z 10 1 -2 3| |2
1 16+0+4 1 20 x 2
= 70 -20+0+10 =70 -10| = y|l=1]-1
4-0+6 10 z 1
Equating corresponding entries, we have
x=2, y=-1,z=1.
13. 2x +3y + 3z =5
x-2vy+z=-4
Ix-y-2z=3.
Sol. The given equations are
2c+ 3y + 3z =5
x—2y+z=-4
3y —y—2z=3
2 3 3| |« 5
Their matrix form is |1 -2 1| |y| =|-4| (= AX=B)
3 -1 -2 z 3
2 3 3 x 5
Comparing A = |1 -2 1{,X=|y|and B=|-4
3..=1 =2 z 3
2 3 3
[A]l=|1 -2 1
3 -1 -2

Expanding along first row, | A | =2(4 + 1) — 3(-2 - 3) +
3(-1+6)

=25)=3-5)+35)=10+15+15=40#0

1
Solution is unique and X = A™'B = TAl (adj. A) B @)
Let us find adj. A
Ay =+ "2 Moyi1os
-1 -2
1 1
A = - =-(-2-3 =5,
12 3 _9
A=+ L2 =—1+6=5,
3 -1
3 3
Ap=-| | | =-C6+3=3




2 3
A = + =—4—9=—13,
22 3 _9
2 3
Ays = — =-(-2-9) =11,
23 3 _1
A 3 3 3+6=9
s1=F | _g | T°t0=9
2 3
Agy = — =-(@2-3) =1,
32 1 1
2 3
A = + ——4—3=—7
33 1 -2

5 5 5 [6 3

adj. A=|3 _-13 11| =15 -13 1
9 1 -7 15 11947
Putting these values in eqn. (i), | ¥
_Z_
5 3 (WL [ 2512+ 27
-1 F s L 25+52+3
40 40
5 11 -7] | 3 25 -44 -21
x 1 40 1
= DAIE="F R30 [F= 2
40
z -40 =1
Equating corresponding entries, we have x =1, y =2,z =- 1.
14. x-y+22=17
3x +4y -5z =-5
2x -y + 3z = 12.
Sol. The given equations are
x—y+22=17
3x + 4y — 6z =-5
2¢ -y + 3z =12
1 -1 2| |« 7
Their matrix form is|3 4 -5||y|l=|-5| (= AX=B)
2 -1 3| |z 12
1 -1 2 x 7
Comparing, A = |3 4 -5|,X=|y|landB=|-5

2 -1 3 z 12



1 -1 2
|A|=|3 4 -5
2 -1 3
Expanding along first row,
A =112-5)-(-1) (9 + 10) + 2(- 3 - 8)
=7+19-22=4%0

- Solution is unique and X = A™'B = l—ll (adj. A) B

Let us find adj. A

Ay =+ 4 -5 =12-5=1,
-1 3
3 -5
A, = — =—(9+10) =-19,
12 9 3
Az =+ 3 4 =-3-8=-11,
2 -1
-1 2
Ay = — =—(-3+2) =1,
21 1 3
1 2
A = + =3—4=—1,
22 9 3
1 -1
Ay = — =—(=1%+2=-1,
23 2 -1
-1 2
Ay =+ =5-~8=-3,
31 4 _5‘
A £ 2 (-5-6)=11
27 138 -5 7 T T
A Lol s
33 = + 3 4 = + = 1.
7 -19 -117 7 1 -3
adj. A = 1 -1 -1| =(-19 -1 11
-3 11 7 -11 -1 7
Putting values in eqn. (i),
x 1 7 1 -3 7
vy =3 -19 -1 11| |-5
z -1 -1 7] |12
49-5-36 8 2
1 1
=7 -133+5+132| = = | 4| = |1
| -77+5+84 12 3
Equating corresponding entries, we have x = 2, y

=1,z=3.

()



15.

2 -3 5

IfA=|3 2 -4/, find A™l. Using A7}, solve the system of

1 1 -2
equations
2x -3y + 5z =11
3x +2y-4z2=-5
x+y-22=-3.

2 -3 5
Sol. Given: Matrix A = |3 2 -4
1 1 -2

2 -3 5

To find A | [A|=[3 2 -4

1 1 -2

Expanding along first row,
|A|=2-4+4)—-(-3)(-6+4)+53-2)
=0+3-2+5=-6+5==-1=20

A7l exists and A7 = 1 (adj. A)

Al
N83 O
To find adj. A from | A | = |3 2 -4
1% 1.%%
T Ya =(—444) =0
HEENE _of Y O
3 =4
Ap=— | _2l=—(—6+4)=2,
3.2
Ay = -=3-2=1,
13 = + 1 1‘
-3 5
Ay = — =—(6-5)=-1,
N R B
2 5
Ay = + —_4_-5=_09,
22 1 _2
2 -3
Ay = — =—(2+3) =5,
23 1 1
-3 5
Ay = + = (12 - 10) = 2,
wer |38
2 5
A,y = — = _— (- 8- 15) = 23,
32 3 _4

(D)



16.

Sol.

Ay = + g 3l _4+9-1s
o 2 1 o -1 2
adi. A=|-1 -9 -5| =[2 -9 23
2 23 13 1 -5 13

Putting this value of adj. A in @),

0 -1 2] 0 1 -2 1
-1 1 N 72_1
Al= |2 -9 23|=|-2 9 -23|.Gi)| " —3

1 -5 13] |-1 5 -13
Now using (this) A™!, we are to solve the equations
2¢ — 3y + bz = 11
3x + 2y —4z=-5
x+y—2z=-3
2 -3 5|x it
Their matrix form is | 3 2 —-4||y|=|-5| (>AX=B)

1 1 -2||z -3
2 -3 5 x 11
Comparing A = |3 2 —-4,X=|ylandB=|-5
1 1 -2 z -3
Solution is unique and X = A™'B .. Al exists by (ii))
[x] [0 1 -2][1
Putting values, yl=1-2 9 -23| |-5
| 2| -1 5 -13] |-3
[x] i 0-5+6] 1
= y| =1-22-45+69| = |2
K1 | -11-25+39 | 3

Equating corresponding entries, we have x =1,y =2,z =3.
The cost of 4 kg onion, 3 kg wheat and 2 kg rice is ¥ 60.
The cost of 2 kg onion, 4 kg wheat and 6 kg rice is T 90.
The cost of 6 kg onion, 2 kg wheat and 3 kg rice is ¥ 70.
Find cost of each item per kg by matrix method.
Let T x, T y, T z per kg be the prices of onion, wheat and rice
respectively.
According to the given data, we have the following three

equations

4x + 3y + 2z = 60,

2x + 4y + 62 = 90,
and 6x + 2y + 3z = 70.



We know that these equations can be expressed in the matrix
form as

4 3 2| [x 60
2 4 6| |y| =190
6 2 3| |z 70 |
or AX = B,
4 3 2 x| 60 4 3 2
where A=|2 4 6| X=|ylandB=|9||A|=|2 4 6
6 2 3 z | 70 6 2 3

Expanding along first row,
| A| =4(12 — 12) — 3(6 — 36) + 2(4 — 24)
=0-3(-30) +2(-20)=90-40 =50 %0
Hence A is non-singular

A~ exists.
Unique solution is X = A~! B (D)
A=+ (12-12) =0, A, = — (6 - 36) = 30,
A =+ (4-24) = - 20
Ay =—(9-4) =-5, Ay =+ (12 - 12) = 0,
Ay =— (8 -18) = 10 Ay =+ (18 - 8) = 10,
Ay =— (24 — 4) = - 20, Ay =+ (16 — 6) = 10
0 30 -20] 0 -5 10
adj. A= |-5 0 10/ =| 30 0 -20
10 -20 .10 -20 10 10
L A & 0 -5 10
= Al T | 30 0 -20
-20 10 10
Putting values of X, A~ ! and B in (i), we have
x 0 -5 10] [60
yl=L ] 30 0o -20| 90
z 50 1_90 10 10| |70
- 450 + 700 250
1 1800 — 1400 =L 400
50

50
| - 1200 + 900 + 700 400

5
or =18
8




= x=5,y=8,2=8.
The cost of onion, wheat and rice are respectively ¥ 5, ¥ 8
and ¥ 8 per kg.





