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CBSE Class-12 Mathematics
NCERT solution
Chapter - 4

Determinants - Exercise 4.6

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

1. x+2yv=2 2x+3y=3

w

Ans. Matrix form of given equations is AX = B

1 20 =x 2
_ =
12 30715
1 2] [2]
A= |andB= |
2 3] B
1 2
|A|:2 J 73-4=-1=0

Therefore, Unique solution and hence equations are consistent.

2. 2x—yv=5%  x+y=4

Ans. Matrix form of given equations is AX = B

_ 2 =1l x 5
1174
B
A= |andB: |
1] ™
2
Al=[ ] 2-(-1)=3=0
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Therefore, Unique solution and hence equations are consistent.

3.x+3y=>5
2z 4 6y = 8

Ans. Matrix form of given equations is AX = B

_ 1 3[x]| [5

2 6]y 7|5
A= |andB: ‘|
L2 6] 18]

3
Al= =6-6=0
2
—3115] T30-24] 1

Now (adj. A) B = | |: |= |;.-:[j|
|=2 1]|8| [-10+8] |-—2]

Therefore, given equations are inconsistent, i.e., have no common solution.

Examine the consistency of the system of equations in Exercises 4 to 6.

4. x+v+z=1; 2x+3y+2z=2 ax+av+laz=4

Ans. Matrix form of given equations is AX = B

Material downloaded from myCBSEguide.com.

2/15


http://mycbseguide.com/

%} myC BSEguide.com

A Complete guide for CBSE students

111

~lal=2 3 2
&

2a

&

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

Therefore, Unique solution and hence equations are consistent.

-1; 3x-3y=3

5.3x—y—-2z=2; 2yv-=z

Ans. Matrix form of given equations is AX = B

3 -1 =277 T2
= 0 2 -1|y|=|-
3 -5 0llz| |3 |
3 -1 =27
HereA= |0 21 -1
3 -5 0|
3 -1 -2
lAl=0 2 —1
3 -5 0

-5 10 3
Now (adj. A)= | —3 6 3

|6 12 6|

-5 10 57727 [-10-10+15] [-5]
And(adj.A)B= -3 6 3| -1|=| —6-6+9 |=|-3|=0

|6 12 6|3 | |-12-12+18] |-6|
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Therefore, given equations are inconsistent.

6. Sx—yv+4z=5  2x+3y+35z=2 Sx-2y+6z=-1

Ans. Matrix form of given equations is AX = B

5 -1 47[x] [5
= (2 3 5| ¥y|=[2
5 -2 6|z |-1]
[5 -1 4]
HereA=|21 3 &
5 -2 6|
5 -1 4
A=z 303
5 -2 6

= |A|=5(18+10)—(-1)(12-25)+4(—4-15) = 140-13-76 =140—89 =51 =0
Therefore, Unique solution and hence equations are consistent.
Solve the system of linear equations, using matrix method, in Exercise 7 to 10.

7.3x+2v=4 Tx+3v=35

Ans. Matrix form of given equations is AX = B

5 2| x 4
:: | 3|I.L |:I5|
5 9] - A r4]
Here A= |,X: |andB: |
| =% 3 J- Ij-
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5 2

. 3|=1:~—1—1=1;r=[31

|A|=1

1. .. ..
Therefore, solution is unique and ¥ = A~ = N ladj. A |B

-

- 3 -2
= =-
71l s s
C[12-10 | [2 ]
| 28+25 || -3

2 =1 x -2
— =
ERES IR EN
2 —1]  [x] 27
Here A= |,X: |andB: |
3 4] v EN
2 -1 o
C A= =8—[3|=8+43=11=0
3 4 '
1 . .. .
Therefore, solution is unique and ¥ = A~'B = m ladj. A )B
_ [x] 1[4 1]-2]
7T 2 )
1/ -8+3] 1[-5]
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—=
Therefore, x=— and v =

11 11

12

9. 4x—3v=3% 3x-35v=7

Ans. Matrix form of given equations is AX = B

=31
= | |—.-|

2 (ad. A)B

Therefore, solution is unique and % = AR | al| _

x| 1 [-5 313

-

3 _]_|I-|

1 [-15+21] 1 (6
—11{-9+28 | 1119/

it ‘

=19
L 11
Therefore, x= — and v = %
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5 2| x 3
::‘ I3 2 |I 1 :I 5|
5 9] ] 37
Here A= |,X: |andB: |
3207 | 5
> 2
Al=|, | =10-6=4=0
1., ..
Therefore, solution is unique and ¥ = AR = m ladj. A |B
[x] 172 =2]3]
= =

Therefore, v=—] and v=4

Solve the system of linear equations, using matrix method, in Exercise 11 to 14.

11. 2x+v+z=1 x-2v

-]
l.—'
|
I
Il
b | e
L
et
I
L
fy
I
s
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2 1 17 x| ]
HereA=|1 -1 -1|.,X=|vw andB:.%
0o 3 -5/ |z 9
2 1 1
SlAl=p -2

—1{=2(104+3)-1(-5-0)+1(3-0) = 26+5+3=34=0
o 3 -5

1. .. ..
Therefore, solution is unique and ¥ = A~ = m ladj. A |B
[x] 1'13 g 171 |
| l— T | & _ 3
= |y|=g|5 10 3-_4
|z | |13 -6 -3¢
1 [13+12+9
= —|5-15+27
34 | i
|3-9-45 |
: 34 7 |1
-_ {17 |=|1
34|1'_1 _.A
31 __A_
Therefore, x =1 J;:i and z:i
2 2

12. x—y+z=4; 2x+y-3z=0; x+y+z=2
Ans. Matrix form of given equations is AX = B
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1 -1 1 || x 4
= (2 1 =3 v|=0
1 1 11|z 2
1 -1 1 . 4
Here A= 2 1 —-3|,X= v| andB= 10
1 1 1 z 2
1 -1 1
Slal=2 1 =3
1 1 1

= 1{1+3)—(-1)(2+3)+1(2-1)

=4+5+1=10=0

1 .
Therefore, solution is unique and % = A~'B = 7 I:ad]. Aj B

Al
x 1 4 2 2| 4
vi=—| =5 0 5|0
10
z 1 =2 3102
1'15+D+4
= —| =20+ 0+10
10
| 4-0+6
20 2
1
=—| =10 |=| -1
10
|10 1
Therefore, x=2. v=-1 and > =1
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13. 2x+3yv+3z=5 x—2y+z=—4; 3x—y-—-2z=3

Ans. Matrix form of given equations is AX = B

|_3 -1 -2z 3
23 3 x 5
HereA=|1 -2 1 |,X=|v| andB= | —
3 -1 -2 |_z |_3
2 3 3
A= -2 01
3 -1 -2

2(4+1)-3(-2-3)+3(-1+6)

10+15+15=40=0
1

Therefore, solution is unique and ¥ = A~'R = m [:adj. AJ B
X 1 5 3 9 |5
= |v|=—|5 =13 1 (|4
) 40 _
|_z 5 11 - 3
(2512427
= i 254 52+3
40
25—-44-21
40 1
1
=—|80 |=|2
40
| —40 -1
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-1

Therefore, x=1 =2 and =

14. x—yv+2z=7; 3x+4y-5z=-5 Ix—y+3z=12

Ans. Matrix form of given equations is AX = B

1 -1 27x] [7
= |3 4 =5|y|=|-5
12 -1 3|z |12}
nm -1 27 x| (7 7
HereA= '3 4 —5%|,X=|yv| andB=| -5
2 -1 3| |z | 12 |
1 -1 2
lal=pp o4 =3
2 -1 3

=1(12-5)—(-1)(9+10)+2(-3-§]

=T7+9-22=4=10

1. . ..
Therefore, solution is unique and ¥ = A~'p = N ladj. A)B

4

x] [7 1 =37
= | %_—19 -1 115

lz| |-11 -1 712

T 49-5-36
:%_—133+5+132

| —77+5+84 |
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Therefore, x=2. v=1and 7 =3

2 -3 5]
15. If A = | 3 2 —4|, find A~'! Using A-! solve the system of equations
1 1 -2

2x—3v+5z=11 3x+2v—-4z=-5;, x+v—

2z=-3.
I .
Ans. Given: MatrixA= |3 2 -4
11 -2
2 -3 5
lal=p o2 -4
1 1 =2
= |A|=2(4+4)-(3)(—6+4)+5(3-2) =0-6+5=-1=0
a1 .
o, Al existsand A =| q|[_ﬂd]- Al ... ()
Now, ‘QLH = D::':'Ll: =L ‘ﬂ!"l_: =1 and A 1 =_1: ..L.IL: =—0 ‘L'IL:-: __= and
A,=2A,=23A..=13
002 1] [0 -1 27
SoadjA= -1 -9 -5 |=|1 =9 13
|12 23 13 |1 -3 13

From eq. (i),
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o -1 270 1 =2
A'l=i1 2 -9 23|=|=2 9 -23
1 -5 13| [-1 5 -13

Now, Matrix form of given equations is AX = B

2 -3 5[x] [t
=13 2 -4 y|=|-5
It 1 =2]lz| |-3]
2 -3 57 x| M1
HereA=|3 21 —4|,X=|v| andB=|-5
1 1 -2 E | -3

] [0 1 —=27[11
= |y|=|-2 9 -23|-5
lz| [-1 5 -13||3]
_ 0—5+6
= | =22-45+69
| 11-25+39 |
1]
=|2
3]
Therefore, x=11=2 and z =3

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 70. Find

cost of each item per kg by matrix method.
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Ans. Let Rs X, Rs y, Rs z per kg be the prices of onion, wheat and rice respectively.

.. According to given data, we have three equations,
dx+3v+2z=60
2x+4v+6z2=90
bx+2yv+3z=70

Matrix form of given equations is AX = B

f4 3 27Tx7 [60
=12 4 6| 1v|=|90
16 2 3|z| [70]
(4 3 2] E3 60
HereA=|2 4 6|,X=|yv| andB= |90
6 23] |z] |70 |
4 3 1
JA|=]2 4 6] =4(12-12)-3(6-36)+2(4-24) = 0+90-40=50=0
b 2 3
1. .. ..
Therefore, solution is unique and ¥ = AR = m ladj. A |B

Now, A, =0.A, =30,A,=-20

A =—5A,=0A.=10
A =10,A,,=-20A. =10
T30 =20 T 0 =5 10 ]

cadiA=|-5 0 10 |=/30 0 -20
(10 -20 10 | [-20 10 10

Material downloaded from myCBSEguide.com.

14/15


http://mycbseguide.com/

%} myC BSEguide.com

A Complore gride for CREE stndets

— From eq. (1),

] [0 -5 107[60]
yl=—|30 0 209
|z | jDi_—:D 10 10 |[70]
[ —450+700
:{ID_ 1800 —1400
| —1200+900+700 |
2507 [5]
1 |
- —| 400 |=|8
jDi_mo 8

Therefore, x=5_1v =8 and - =8

Hence, the cost of onion, wheat and rice are Rs. 5, Rs 8 and Rs 8 per kg.
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