Inverse of a Matrix byElementary Operations

4 Marks Questions

1. Use elementary column operations
C, = C, —2C, in the matrix equation

[" o 3l
3 3 0 3|1 1. Fnreton2014

> We wnte the matrlx A as A A! for applylng
elementary column operations. So, apply
column operation on the matrix of LHS and on
the second matrix of RHS. i

Civen matrix equation is
4 21 11 2112 0
3 3] [0 3[|1 1

On applying C, = C, — C,, we get

B N
o e

which is the required answer.

2. Using elementary row transformation (ERT),

5
find inverse of matrix A = [ il

Foreign 2010; HOTS

§ g) F:rstly, put A=IA. Then by applymg elementary
i row transformation on A of LHS and ! of RHS,

| convert this matrix in the form I=BA, where B
| gives: the inverse of A. |

5 4
Let A=IA

6 5
Given matrix is A = { }
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6 5] [1 0
R B al A (1/2)
5 4] |0 1

Applying R, = R, — R,, we get

(1 1] [1 -
- A 1

Applying R, = R, — 5R,, we get

b s o

Applying R, = R, + R,, we get

[1 0]:[_4 5] A (1/2)
0 -1 |-5 6

Now, applying R, — (-1)R,, we get

[1 0}: =4 5] A (1/2)
0 1 |5 -6
-4 5

H Al = cATTA=11(1/2

ence, E —6] [ 1(1/2)

3. Find A%, by using elementary row
transformation for matrix A = [3 ﬂ

Foreign 2010

L= -

] 5 -2
Do same as Que 2. Ans. A7 = [ : 3]]

4. Using elementary row transformation, find
2 5

inverse of matrix A = ]
1 3 Delhi 2010

3 -5
Do same as Que 2. [Ans. A7l = [ _— ]]
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6 Marks Questions

1 1 2
5.1 2 3
311 Dethi 2012
-1 1 2]
Given matrixis A=| 1 2 3|
A 1 1
Let A=IA
-1 1 2] [1 0 O]
=5 1 2 3|=|0 1 0O|A (1)
'3 1 1] [0 0 1
Applying R, = R, + R, Ry — R; +3R,, we get
-1 1 2] [1 0 O]
0 3 5|=(1 1 0]A (1)
|0 4 7] [3 0 1]
Applying R, — (—1) R,,we get
(1 -1 =2] [-1 0 O]
0 3 5i=|1 1 0}]A
0 4 7} [3 0 1]
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Applying R, = R, —R;,we get
1T -1 =2 -1 0 O

0 -1 21=(-2 1 -1]A (1)
0O 4 7 3 0 1
Applying R, = R, —R, and R;— Ry +4R,, we
get
1 0 O T =1 4
0O -1 2|={-2 1 -1]A (1)
0O 0 -1 -5 4 -3

Applying R, = (—1)R,,we get
1 0 O T -1 1
01 2(=12 -1 1]A
0 0 ~1 -5 4 -3

Applying R, = R, + 2 R;,we get
1 0 O 1 -1 1

O 1 O0|=[-8 7 -5
0 0 -1 -5 4 -3

A (1)

Applying Ry — (=1) Ry, we get
100 1 -1 1
O 1 0|=|]-8 7 -5}A

0 0 1 5 -4 3
which is of the form | = BA.

Hence, Al'=|-8 7 -5 (1)
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2 0

2 0 -1
6.|5 1 O
01 3

. Given matrix is A=15

0

Let A=IA

1
1

Foreign 2011

-1
0}
3

2 0 -1 10 0

= 5 1T 0f=1}0

1

0 1 3/ [00
Applying R, — 3R,,we get
6 0 -3] [3 0
5 1 0|=(0 1
O 1 3 0 0
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Applying R, = R, — R,, we get
1 =1 =3} [3 =1 @
E 1 Q=18 1 04A )
o Ao I 0 0 1

Applying R, = R, + R;, we get
1-o-08f T8 =4 -4

5 1 8= 1 O}A (1/2)
5 FE e < I ¢ ¢ SR 0 R

Applying R, — R; = 5R,, we get

T @ 8 3 =l 1
0 1 0l=|~15 & =—3|A (1)
@ 1 2 g 1 1

Applying R, — Ry — R,, we get
3 /R 3 -1 1
0 1 0=F15 6 -5|A (1/2)
g | 3 15 -6 6

Applying Ry — :i?; R;, we get

—

140 3 =f 7
4 1 Oi=}=15 & =5|A 12
g a1 1B =2 2
: SRS M ¢
Hence, AV=]l-15 b -3 (1)
B -2 .3
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1.

1 3 -2
-3 0 -1
21 O

Given matrix is A

A
~9]
-1

0

ot

1 3
-3 0
2

e

IA
1 0 O]
010

—2

Delhi 2010

-

=l
0

0 0 1

p—

(1)

(1)

Applying R, = R, + 3R, and Ry — Ry — 2R, we

Let
1 3
=y -3 0
| 2 1
get
1 3
0O 9
0 -5
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Applying R, — %,we get

1T 3 -2 1 0 O
0 1 =7/9(=|1/3 19 0|A (1/2)
0 -3 4 —2 0 1
Applying Ry = R; + 5R,, we get
1 3 —2 1 0 O
o 1 -=7/91=| 1/3 1/9 0|A(1/2)
0 O 1/9 -1/3 5/9 1
Applying Ry — 9R;, we get
13 -2 1 00
o 1 -7/9|=|13 19 0|A (1/2)
0 O 1 -3 59
Applying R, = R, — 3R,, we get
10 1/3 0 -1/3 0
0 1 -7/9|=|13 19 0[A1/2)
0 0 1 -3 59

7
Applying R, = R, - -;— Ry andR, = R, + 5 Rs,

we get
100] [ 1 -2 -3]
0 10|=|-2 4 7}A
oo 1 |-3 5 9
1 -2 =3
Hence, A'=|-2 4 7 (1
-3 59
1 2 -2
8.1-1 3 0
0 -2 1

All India 2010
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Do same as Que 7. |Ans. A™' =

N o W
N - N
@) B S e )

3 0 -1
9.12 3 0
SR All India 2009
3 -4 3
Do same as Que 7. | Ans. At=| =2 3 -2
8 =12 9
BN 2
10. | 2 5 &
s Bkl All India 2008
3 -2 -1
.  DosameasQue7.|Ans. A”' ={—-4 1 -1
2 0 1
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