NCERT Solutions for Class-XII Maths

Chapter-1
Exercise- 3.4

NCERT Math Class 12

Find the inverse of each of the matrices, if it exists.
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Find the inverse of each of the matrices, if it exists.

2 1
1 1
First of all we need to check whether the matrix is invertible or not. For that-

For the inverse of a matrix A to exist,
Determinant of A #0

Here [Al=2)(1)—(1)(1) =1

So the matrix is invertible.



Now to find the inverse of the matrix,
We know AA! =1

Let’s make augmented matrix-
—[A:1]

2 11 0
- M
L 10 1}
Apply row operation- R — R; —R»
1 01 -1
- M
L 10 1 }
Apply row operation- R> — Rz — R}
1 01 -1
- M
[0 -1 2 }
The matrix so obtained is of the form —

—[1:A1]
Hence inverse of the given matrix-

1 -1
ﬁ
-1 2
Find the inverse of each of the matrices, if it exists.
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Find the inverse of each of the matrices, if it exists.

23
N
First of all we need to check whether the matrix is invertible or not. For that-
For the inverse of a matrix A to exist,



Determinant of A #0
Here Al =2)(7)-(5)(3)=-1
So the matrix is invertible.

Now to find the inverse of the matrix,
We know AA! =1

Let’s make augmented matrix-
—[A:1]

2 310
-7 ™
& 70 J

Apply row operation- R> — Rz — %Rl

d M
0 M5

— ==
2 2

Apply row operation- R; — R; + 3R>
1 0 -7 3
~ M

0 —L=2 4
Apply row operation- R> — -2R;

1 0-7 3
M

015 —;

—

The matrix so obtained is of the form —
—[I:A1]
Hence inverse of the given matrix-

-7 3
ﬁ
5 =2
Find the inverse of each of the matrices, if it exists.
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Find the inverse of each of the matrices, if it exists.

2 5
i
First of all we need to check whether the matrix is invertible or not. For that-
For the inverse of a matrix A to exist,
Determinant of A #0
Here |IAl=(2)(3)-(1)(5) =1
So the matrix is invertible.

Now to find the inverse of the matrix,
We know AA! =1

Let’s make augmented matrix-
—[A:1]

251 0
d M
1 30 1

Apply row operation- R> — Rz — %Rl

251 0
- M
o 221
2 2

Apply row operation- Ry — R1/2



1

N | —

5
M
LI

L 2 2

Apply row operation- R; — R - 5R»
1 0 3 -5

- M
o 121
2 2

Api:)ly row operation- R» — 2R»
(1 03 -5

- M
0 1-1 2 }

The matrix so obtained is of the form —
—[I:A1]
Hence inverse of the given matrix-

-3

Find the inverse of each of the matrices, if it exists.
31
5 2
Baall
Let4=
5 2

We know that A = Al

T

1 1 1 0

N — 4 (c —>C—2C)
12 -2 1 1 1 2
1 0 1 -1

= =A (C.>C -C)
111 -2 3 2 2 1
(1 0 2 -1

= =A (C >C. -C)
10 1 -5 3 1 2 2

o2
T s 03

Find the inverse of each of the matrices, if it exists.



s

First of all we need to check whether the matrix is invertible or not

For the inverse of a matrix A to exist,
Determinant of A #0

Here IAl=(4)4)-(5)3)=1

So the matrix is invertible.

Now to find the inverse of the matrix,
We know AA! =1

Let’s make augmented matrix-
—[A:1]

4510
- M
{3401}
3

Apply row operation- R >R - ZR1

4 51 0
—_— M
o 123
4 4

Apply row operation- Ry — Ri/4

—_

5

— M
0 1M3
" 4 4
Apply row operation- R> — 4R»
1 04 -5
- M
0 1-3 4 }

The matrix so obtained is of the form —
—[I:A1]
Hence inverse of the given matrix-

4 -5
ﬁ
3 4
Find the inverse of each of the matrices, if it exists.

;Y]

. For that-



10.

10.

LetA:F 10}
2 7

We know that A = 1A

L e

(1 3 1 -1

= = A (R >R -R)
12 7 0 1 I o2
1 3 -

= = A (R. >R —-2R)
10 1 -2 3 2 2 1
1 0 7 -10

= = A (R >R -3R)
0 1 -2 3 1 ! 2

Find the inverse of each of the matrices, if it exists.

3 -1
4 3
First of all we need to check whether the matrix is invertible or not. For that-

For the inverse of a matrix A to exist,
Determinant of A # 0

Here |Al =(3)(2) - (-1)(-4)=2

So the matrix is invertible.

Now to find the inverse of the matrix,
We know AA! =1

Let’s make augmented matrix-
—[A:1]

3 -11 0
— M
{—4 270 1}

Apply row operation- R» — Rz + gRl

3411 0

q

o 2M
33

Apply row operation- Ry — Ri/3

1



11.

11.

Apply row operation- Ry — R; + %Rz

1

01
= 2
3

N | =

0

M
- 1
3

Apply row operation- Ro — %Rz

01

—>1 M
012

The matrix so obtained is of the form —
—[I:A1]
Hence inverse of the given matrix-

1

DWW N~

Find the inverse of each of the matrices, if it exists.
2 -6
g
Let4= [2 _6}
1 -2
We know that A =TA

pie— 10

=A
1 =2 10 1
2 0 1 3

= =4 (C »>C +3C)
11 0 1 2 2 1
2 0 (-2 3

= =4 (C >C -C)
0 1 -1 1 1 12
10 -3 1

= =A4| 1 C »=0C)
0 1 —— 1 o2
- L 2

-1 3
LA =



Find the inverse of each of the matrices, if it exists.

6 -3
-2 1
First of all we need to check whether the matrix is invertible or not. For that-

For the inverse of a matrix A to exist,
Determinant of A #0

Here |Al = (6)(1) — (-2)(-3) =0

So the matrix is not invertible.

= the inverse of the given matrix does not exist.

Find the inverse of each of the matrices, if it exists
2 =3
-1 2

LetAz[ 2 _3}
-1 2

We know that A = 1A

e P

1 -1 -

= = A (R >R +R)
-1 2 0 1 1 W
1 -1 11

= = A (R >R +R)
0 1 1 2 2 2
1 0 2 3

= = A (R >R +R)
0 1 T2 1 L2

Find the inverse of each of the matrices, if it exists.

21
<l
First of all we need to check whether the matrix is invertible or not. For that-
For the inverse of a matrix A to exist,
Determinant of A #0
Here [Al =(2)(2)—(1)(4)=0
So the matrix is not invertible.
= the inverse of the given matrix does not exist.



15.

15.

2 -3 3
2 2 3
3 -2 2
First of all we need to check whether the matrix is invertible or not. For that-
For the inverse of a matrix A to exist,
Determinant of A #0
Here |A] =[ (2) {2x2-3x(-2)} —(-3) {2x 2 -3x3} +(3) {2x (-2) —2x3} ]
=[2 {4-(-6)} +3 {4-9} + 3 {-4-6} ]
=[2(10) + 3(-5) + 3(-10)]
=[20-15-30]
=-25
So the matrix is invertible.
Now to find the inverse of the matrix,
We know AA! =1
Let’s make augmented matrix-
—[A:1]
[2 3 31 00
—(2 2 3 1 0

3 220 01

Apply row operation- Ry — %Rl

2 2200

—|0 5 OM1 1 0
3 -2 20 01

Apply row operation- R3 — R3 - 3R,

331 4]
2 2 2
|0 5 O0OM1 1 0
o 2 3.3 o4
L2 2 2 ]

Apply row operation- Ro — é Ro

10
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Apply row operation- R3 — Rj - > Ry

2

0
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Apply row operation- R; — R; _3 Rs
2

(e} W | W

5

The matrix so obtained is of the form —
—[I:A1]
Hence inverse of the given matrix-

11
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16.

(o)
S W»n|lw

n|— |~
W N

Find the inverse of each of the matrices, if it exists.
1 3 =2

-3 0 -5
250
1 3 2
Let A=|-3 0 -5
2 5 0

We know that A = TA
1 3 -2 1 0 0]
-3 0 5|=/0 1 0|4
2 5 0 0 0 1

Applying R; — Rz + 3R and R; — R3 — 2Ry, we have:

1

0
0

0
0

3
9
-1

0
1
-1

Applying Ry — R; + 3R3 and R2 — R» + 8R3, we have:
1

2771 0 0]
“if=[3 1 0|4
41120 1]
10] [-5 0 3]
21|=|-13 1 8|4
4] |2 01

Applying R3 — R3 + R, we have:
1 0 10] [-5 0 3

0 1 21|=]-13 1 8|4
100 25] |-15 1 9

Applying Rz — %Rs, we have:

10 10] |5 0 3
0 1 21|=[-13 1 8
00 1 301 9

| 5 25 25]

12



Applying R;1 — R — 10R3, and R — Rz — 21R3, we have:

223
100 S
01 0|=--= i ﬂ A
00 1 5 25 25
3 1 9
5 25 25
2 3
5 5
P/ A 1
5 25 25
3 1 9
|5 25 25|
17. Find the inverse of each of the matrices, if it exists.
2 0 -1
51 0
0 1 3
2 0 -1
17. Let A=|5 1 0
0 1 3

We know that A = A
2 0 -1 1 00
5 1 0(=|0 1 014
0 1 3 0 0 1

Applying R — %Rl, we have:

00

—_
S
Il

S O N

1 0|4
0 1

to -2 (L 0o
2 2
01§=—§10A
2
01 3 0 01




18.

18.

Applying R3 — R; — 55, we have:

10 —l l 0 0
2 2
0 1 > = 3 1 0|4
2 2
0 0 1 > -1 1
L 21 L5 ]
Applying R3 —2 R3, we have:
1 0 1 1 0 O
2 2
0 1 2 = -3 1 0)4
2 2
0 0 1 5 2 2

Applyin 1n an 3 ha
pply gRl—>R1+2R3, dR2—>R2 2}33,we ve

1 0 0 3 -1 1
0 1 0|=|-15 6 5|4
0 0 1 DR 2

3 -1 1
SAT=l-15 6 -5
5 2 2

Matrices A and B will be inverse of each other only if
A.AB=BA B.AB=BA=0
C.AB=0,BA=1 D.AB=BA=1

Here it is given that A & B are inverse of each other.
~AT=B -(Q)

AlsoB'=A (i)

From definition of inverse matrix, we know that-

— AAT=1

Al =B {from eq(i)}

— AB=1 -(iii)

Similarly, BB =1

v Bl=A {from eq(ii)}

— BA=1 -(iv)

So AB = BA =1 {from eq(iii) and eq(iv)}

Hence option D is the correct answer.

14
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