Class XII Chapter 3 - Matrices

Maths

cos@  —sing
A= .
sing cosar

o cosa  sing
f— = .
—sing  cosa

Now, A+ A" =1

| cosa —sina ,|cosa sin | |1 0
Clsine cosa | |-sina cosa| |0 1

2eosex ] 1 ]
— =
0 2eosar i 1

Comparing the corresponding elements of the two matrices, we have:

2eosc =1

T
= COSET = — = COS
Sa=—
3

Exercise 3.4

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

1 -1
2 3
Answer

=11
3.

1
Let 4=

We know that A = IA
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1 -1 1 0
= - A {Rq_—nqu_—ER,}
0 50712 1 P
i ! 0 1
= =l 2 1|4 R, =R,
0 |- : Pl
- - L )
] 3 1
1 0
= =17 24 (R, >R, +R,)
o0 1] | 2 :
5 5
3 1
g = ] ]
2
3 5
Question 2:

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

Do

Answer

2 ]
Let 4= ] ]

We know that A = IA

:»[: ﬂ:{:} _Il}»r (R, = R, -R,)
b e e
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Find the inverse of each of the matrices, if it exists.
'l 3

12 7

Answer
1 3

Let 4 =
2 7

We know that A = IA

1 3 1 0
= A
2 7] |0 1
k 3] 1 0]
= A (R,>R,-2R))
0 1| (-2 1] : :
1 0 7 3
= = A (R, >R, -3R,)
0 1| [-2 | ’
| -3
T2 I

Find the inverse of each of the matrices, if it exists.
2 3
| 3 7

Answer
2 3

Let 4=
5 7

We know that A = IA
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1
o bd
s I ]

| I
I

[ ——

_I 3
= 2=
5 7

| 3
=
0 —
L 2
| 0
= |
0 —

i 2
1 0
j— =
0 1
at=|
BE

Question 5:

=

= b | —

b |

ot

(R, >R, -5R,)

(R, >R, +3R,)

(Rz _>_E’RI]

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

2 1
7 4
Answer

2
LelA:[
.

]

We know that A = IA
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_ T _
] 0 /
= 2 |=|2 A 'R, >LR,J
|7 4] |0 || . “
I ! ! 0
) ¥
= 1EL A (R,—R,-7R,)
0 I
L 21 L 2 |
1 0] [4 -1
= 1= 7 A (R, >R, -R,)
0 q - 1 :
B 0 4 I
—, J{ JA (R, —>2R,)
0 2 7 2 : :

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

M 5]
Answer

2 5
Let 4 =
1 3

We know that A = IA
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1
— J
tad  Ln
| I
Il
|
o =
= =
| I
e

5 1
| = | = 0
= 2 |=|2 A [Rl—:»;RI]
1 3] |0 I ]
| % Lo
= “l=|° A (R, »>R,-R,)
| 1 : :
0 — |-= 1
i 21 [ 2 |
1 0] [3 -5
1o (=] 1 L1 (R, »R,-5R,)
i 2] L 2
B 0| [3 -5
j— = _,.4 (R-_.—)ER-.]
0 | -1 2 : :
s 3 -5
R 2
Question 7:

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

.

Answer

3 1
Let 4 =

We know that A = Al
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B 1] R 0

= =4 (C,—C -2C,)
1 2 -2 I :
B 0 B -1 ] .

::-_I I_:A_—E 3} (C,—>C,-C)
B o] [2 -1

= =A| (C,»C -C,)
0 I = 3 :

i 2 -1

R 3

Question 8:

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

;]

Answer

4
LM:[ ﬂ
3 4

We know that A = IA

E

fOh e e
:;~::} :}:[1_3 _:JA (R, »R,-3R,)
o e e
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Find the inverse of each of the matrices, if it exists.

'3 10
_ 2 7
Answer

{3 m}
Let 4=
2 7

We know that A = IA

3 0] [1 0
= A
2 7 0 1
| 3 ] ]
= = 4 (R, >R, -R,)
12 7] (O I -
B 31 [1 -1
=3 = A (R, >R,-2R))
o 1| [-2 3 - -
R 0] [7 -10
= = A (R, »R,-3R,)
0 1] [-2 3
pr ~10
-2 3
Find the inverse of each of the matrices, if it exists.
'3 -1
| =4 2
Answer
3 -1
Let A=
-4 2

We know that A = Al

Lo a6 ]

Page 59 of 83



Class XII

Chapter 3 - Matrices

Maths

B -1 1
— =A
0 2 2
B 0] 1
p— =A
_D 2_ _2
1 0] '
== =A
0 L,
| 1
A= 2
, 3
2
Question 11:

”] (C, »C, +2C,)

(C,—>C,+C))

ey —
S

C,—--C,
5

[ b | =
—
—
R

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

2 b
1 =2
Answer

|:2 _ﬁ:|
Let 4=
| 3

We know that A = Al

L0 3

2 0 1
p— =4
1 1 {
2 0 -2
= = A
] | -1
- . -1
1 0
= =Al
0 ] -
- - L 2

(C, > C,+3C))

[CI - C1 - CJ}
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Find the inverse of each of the matrices, if it exists.

6 -3

-

-2 I

Answer

§] -3
Let 4=

-2 I

We know that A = IA

L

’1 1] [
= 2= 6

|2 1] |o

C T
= 7 |=

0 0 ]

- - |3

(I{,—}IK,
\ 6

(Rf,.—:. R,+2R,)

|

Now, in the above equation, we can see all the zeros in the second row of the matrix on

the L.H.S.

Therefore, A™* does not exist.

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

12 -3

-1 2

Answer
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2 -3

=] 2

Let 4=

We know that A = IA

Lo )

B 1 I I
= = A (R, >R, +R,)
-1 2 0 I
B -1 |1 |
0 1] |1 2 . .
B 0] [2 3]
= }:[ A4 (R, >R, +R,)
0 | 1 2 |
|2 3
A =

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

i

Answer

2 1
Let 4 =

We know that A = IA

2 1 1 0
. = A
4 2 0 1
1
R,—R,-=R,
Applying 2 , we have:
[:} D} 1 ——
= 2| A
4 2 0 1
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Now, in the above equation, we can see all the zeros in the first row of the matrix on the
L.H.S.

Therefore, A™! does not exist.

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

1 3 -2
-3 0 -3
2 5 0
Answer
1 3 -2 |
Letd=|-3 0 -5
2 5 0]
We know that A = IA
] 3 =2 1 0 0
=3 0 =5 |=0 04
2 5 0 0 0 1

Applying R, — R, + 3R; and R; — R3; — 2R;, we have:
k 3 -2 | 0 0
0 9 —11|=|3 | 04
0 -1 4 -2 0 I

Applying R, =+ R, +3R, and R, — R, +8R,, we have:
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Applying R, —

I 0
0 |
0 0
Applying R, —
1 0
0 |
0 0
1
. A | 2
N 5
_3
L 5
Question 17:

R, +R,. we have:

10 -5 0
21 |=-13 1 814
25 -15 1

10 -5 0 3
21|=|-13 1 8 |4
L I I
L 5 25 25
R, =10R,,and R, = R, -21R, we have
_] E _3_
) 2 45 ]i
Ol=|-= 1
. 5 25 25
3 1 9
|5 25 25 |
2 3]
5 5
4
25 25
1 9
25 25

Find the inverse of each of the matrices, if it exists.
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2 0 -1
3 ] 0
] ] 3
Answer
2 ] -1
letd=|5 1 ]
0 1 3
We know that A = IA
2 0 -1 1
15 1 0 =0
0 1 3 0
1
R, — =R,
Applying 2 , we have:
T T
2 2
5 1 0D (=0
] 1 3 0

LA ] [,_J|':J'| Ml_
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Applying R, — R, =R, we have:

1 0 1 1 0 0
2 2
0 1 > =|- 8 1 04
2 2
0 0 : > -1 1
- 2 - _2 -
Applying R, — 2R, we have:
1 0 1 1 0 0
2 2
0 | > = 22 1 04
2 2
0 0 1 5 -2 2

. 1 5
Applying R, = R, +§Ri, and R, — R:—;RR, we have:

0 o] [3 -1 1
0 | 0l=|-15 6 -5|4
0 0 1| |5 -2 2
3 -1 1]
A'=|-15 6 -5
5 -2 2

Matrices A and B will be inverse of each other only if
A. AB = BA

C.AB=0,BA=1

B.AB=BA=0

D.AB=BA=1

Answer
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Answer: D

We know that if A is a square matrix of order m, and if there exists another square
matrix B of the same order m, such that AB = BA = I, then B is said to be the inverse of
A. In this case, it is clear that A is the inverse of B.

Thus, matrices A and B will be inverses of each other only if AB = BA = I.
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