7. Adjoint and Inverse of a Matrix

Exercise 7.1

1 A. Question

Find the adjoint of each of the following Matrices.

—35]
2al

Verify that (adj A) A=|A| I=A (adj A) for the above matrices.

= L

Answer
A=[7

Cofactors of A are

Ci1=4

Cip=-2

Co1=-5

Cpr=-3

Since, adj A = Cix Ci '
21 CEE

oA =% 7Y

=14 3

Now, (adj A)A = [_42 :g] [—23 i] _ [—12 —10 20-20

6—6 —10—-12

(adj A)A = [‘32 _gz]

o= 8- conly -1 )

0 =22

Also, A(adj A) = [—23 i] [_42 —3 _ [—12 —10 20-120 ]

6—6 —10-12

A(adj A) = _32 _gz]

Hence, (adj A)A = |A].l = A.(adj A)
1 B. Question

Find the adjoint of each of the following Matrices.

ab
c d_|
Verify that (adj A) A=|A| I=A (adj A) for the above matrices.

Answer
[t Y
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Cofactors of A are

Ci1=d
Cip=-c
Cy1=-b
Cy, =a

T
Since, adj A = Cix Cu]
21 C22

(adj A) = | _db —;]T
=[5 7

o =4 2 - (250 S

(ad) A)A = [adg o adE bc]

And, |AL.I = | 2”3 2 - (ad—bc)[é 2] _ [adgbc 0]

Also, A(adj A) = [i 3] de _ab] = [adg be adE bc]

Hence, (adj A)A = |A].l = A.(adj A)
1 C. Question

Find the adjoint of each of the following Matrices.

{cos a sina |

sina cosa

Verify that (adj A) A=|A| I=A (adj A) for the above matrices.
Answer

A= [coso: sina]
sind  cosa

Cofactors of A are
Cy1 = cosa

C1p = —sina

Cy1 = —sina

Cy> = cosa

T

Since, adj A = Cix C“]
21 CEE

T

(adj A) = [ cosa —sintx]
—sina  cosa

_ [ cosa —sina]
—sinat  coso
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Now, (adj A)A = [cosa —sintx] [cosa sina]

—sina  cosadlsina cosa
B [ —sin’a + cos?a cosa. sina — sina. coso:]
—cosasina + sinacosa —sin?a + cos?a
. cos2a 0
(adj A)A = [ ]
0 cos2a

And, [A].l = |c05a sinal [é 2

sinad cosa

= (cos®a — sina) [é (:E]

_ [coszoz— sina 0 ]
0 cos?a — sina
__[rosZa 0 ]
0 Ccos2a
. cosa sino][ cosa  —sina 204 — sin?
A|SO,A(adJA)=[ : ] | ] _ [cos o — sin®a 2 0 2 ]
sinad  cosed l—sina  cosa 0 coso — sin®a
_ [cos2a 0 ]
0 cos2a

Hence, (adj A)A = |A].l = A.(adj A)
1 D. Question

Find the adjoint of each of the following Matrices.

{ 1 tana/2 |

—tana /2 1

Verify that (adj A) A=|A| I=A (adj A) for the above matrices.

Answer
1 tang
A=
—tang 1

Cofactors of A are

Cii=1
Cip = tang
Cy; = —tan-
C2 =
T
Since, adj A = Cix Gy
C21 C22
T
) 1 tan=
(adj A) = o 2
—tan; 1

1 —tan=
— 2
tan= 1
2
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Now, (adj A)A =

1 —tan= 1 tan=
2 2
tan— 1 —tang 1

2

1 + tan®?S  tan-— tangl
2 2 2

o o (18
tan-—tan- 1 + tan®-=
2 2 2

1+ tanzg 0
(adj A)A =
0 1+ tanzg

And, |Al.l = ' tang 1 0] = (1 + tanzg) 1 0]

T |—an® 1 (o1l 2710 1

2

1+ tanzg 0

B 0 1+ tanzg

1 tan= 1 —tan=
Also, A(adj A) = u 2 o 2
—tan; 1 tan; 1

[1 + tan®?S  tan- — tangl
— 2 2 2

o o (18
tan-—tan- 1 + tan®-=
L 2 2 2

[1 + tanzg 0
B 0 1+ tanzg
Hence, (adj A)A = |A].l = A.(adj A)
2 A. Question

Find the adjoint of each of the following Matrices and Verify that (adj A) A = |A| | = A (adj A)

(S
]
2 2

2
S I
—_

Verify that (adj A) A=|A| I=A (adj A) for the above matrices.

Answer
1 2 2
A=l2 1 2
2 2 1

Cofactors of A are:
Ci1=-3C1=2C3; =2
C12=2C22=-3C23=2

C13=2C23=2C33=—3

©[Cu € Cia]”
adjA=|Cy; Cyy Css

CE:L CEE CSS
-3 2 2
=12 -3 2
2 2 -3
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-3 2 211 2 2
Now, (adjA)A=|2 -3 2||2 1 2
2 2 =3l1l2 2 1

3 +4+4 —6+2+4 —6+4+2
=|2-3+4 4-34+4 4-6+2
[ 2+4-6 4+2-6 4+4-3

5 0 0
=10 5 0
0 0 5
1 2 2|1 0 O 100
Also, |Al.l=12 1 2||lo0 1 0o]=(-3+4+4)j0 1 0
2 2 1llo 0o 1 0 0 1
5 0 0
=10 5 0
0 0 5
1 2 21[-3 2 2
Then, A(adjA)=|2 1 2|2 -3 2
2 2 1ll2 2 -3

3 +4+4 —6+2+4 —6+4+2
=|2-3+4 4-34+4 4-6+2
[ 2+4-6 4+2-6 4+4-3

5 0 0
=10 5 0
0 0 5

Since, (adj A).A = |A].l = A(adj A)
2 B. Question

Find the adjoint of each of the following Matrices and Verify that (adj A) A = |A| | = A (adj A)

-

125
2 31

—

1

Verify that (adj A) A=|A| I=A (adj A) for the above matrices.

Answer

1 2 5
2 31

-1 1 1

A=

Cofactors of A
Cll =2 C21 =3 C31 =-13
C12=-3C22=6C32=9

Ci3=5C3=-3G3=-1

C[Cu € Cia]”
adjA=|Cy; Cyy Css

CEl C32 CSS
2 -3 517
=3 6 -3
-13 9 -1
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2 3 -13
adjA=|[-3 &6 9
5 -3 -1
2 3 -13][1 2 5
Now, (adjA).A=|-3 & 9 2 3 1
5 -3 —-1ll-1 1 1
[2 + 6+ 13 4+ 9-—13 10 + 3—13
=|l-3+12-9 -6+18+9 —-15+6+ 9
| 5—6 + 1 10—-9—-1 25—3—1
21 0 0
=0 21 0
[0 0 21
1 2 5|1 0 0 10 0
Also, |Al.l=12 3 1l|lo0 1 0/=[13-1)-22+1)+5@2+3)]|0 1 0
-1 1 1llo 0o 1 0 0 1
10 0
=210 1 0
0 0 1
21 0 0
=0 21 0
0 0 21

Then, A.(adj A) =

1 2 5|[2 3 -13
2 3 1]1-3 6 9
5 -3 -1

-1 1 1

[2—-6 + 26 3 + 12—-15 —-13 + 18—-5
=|14-9+5 6+ 18-—-3 —26+27—1]
—2—-3+5 —-3+6-—-3 13 +9-1
21 0 0
=10 21 0
L0 0 21

Hence, (adj A).A = |A].l = A(ad] A)
2 C. Question

Find the adjoint of each of the following Matrices and Verify that (adj A) A = |A| | = A (adj A)

2
|
-
e

Verify that (adj A) A=]A| I=A (adj A) for the above matrices.

Answer
2 -1 3
A=l4 2 5
0 4 -1

Cofactors of A
C11=—22C21= 11C31=—11
C12=4C22=—2C32=2

C13=16C23=—8C33=8
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~[Cu € Cia]”
adjA=|Cy; Cyy Css
Ci1 C3z Cgg

[—22 4 16]T

11 -2 -8
—-11 2 8
—-22 11 -11
adjA=| 4 -2 2
16 -8
22 11 —11
Now, (adj A).A =
16 —a

(—44 + 44 + 0 22 +22—44 —66 + 55 + 11
=| 8-8+0 —4-4+8 12—10 -2
| 32-32+0 -16-16 +32 48—40—-8

0 0 0
=10 0 0
0 0 0
2 -1 3|1 0 0
Also, |Al.l=14 2 5110 1 0
0 4 -—1llo 0 1
1 0 0
=[2(-2-20)+1(-4-0)+3(16-0)]10 1 ©
0 0 1
1 0 0
=(-44-4+48)|10 1 0
0 0 1
0 0 0
=10 0 0
0 0 0
2 22 11 —11
Then, A.(adj A) = |4 2
0 —1 8
[ —44 -4 + 48 22+ 2—-24 —-22-2+ 24
=|-88+8+80 44—-4—-40 —44 + 4 + 40
L 0+ 16— 16 0—-8+8 0+ 38-—-8
[0 0 0
=10 0 0
0 0 0

Hence, (adj A).A = |A|.l = A(adj A)

2 D. Question

Find the adjoint of each of the following Matrices and Verify that (adj A) A = |A| | = A (adj A)
2 0-1]
51 0
11 3

Verify that (adj A) A=|A| I=A (adj A) for the above matrices.

Answer
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A=1]5 1 0

1 1 3

20—1]

Cofactors of A
C11=3C21=—1C31=—1
C12=—15C22=7C32=—5

C13=4C23=—2C33=2

T
_ Ci1 Ciz Cyg
adjA=|Cy; Cyy Cyg

CEl CEZ C33
3 —-15 417
=[-3 7 -2
1 -5 2
3 -1 1
adjA=|-15 7 -5
4 -2 2
3 -1 172 0 —1]
Now, (adjA)A=|-15 7 —5[l5 1 o
4 -2 211 1 3|

6—5 +1 0—-1+1 -3+ 0+ 3]
=|1-30 + 35—-5 0+ 7—-5 156—-0-15
L B—-10+2 0-2+2 —4-0+6.

(2 0 0
=020]
0 0 2
2 0 1|1 0 0]
Also, |Al.l=1|5 1 O[O 1 0
1 1 310 0 1

=[2(3-0)+0(15-0)-1(5-1)]

(== Ty
o= o
[ ==
[

2 0 -1 3 -1 1
Then, A(adjA)=|5 1 0]||-15 7 -5
1 1 3 4 -2 2
6 +0—-4 —-24+0+2 2—-0-2
=|15—-15+0 -5+7+0 5-5+0
3—-15+ 12 —-1+7—-6 1-5+6
2 0 0
=0 2 0
0 0 2

Hence, (adj A).A = |A|.l = A(adj A)

3. Question
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1-11
For the matrix A=| 2 3 0

18 2 10
Answer
1 -1 1
A=|2 3 0
18 2 10

Cofactors of A
C11=30C21=12C31=—3
C12 =—20C22=—8C32=2

C13=—50C23=—20C33=5
T
_ Ci1 Ciz Cyg
adjA=|Cy; Cyy Cyg
Ca; C3z Cag

[30 —20 —50]T

=l12 -8 =20
-3 2 5
30 12 -3
So, adj(A) =|-20 -8 2
—-50 —-20 &
1 -1 1 30 12 -3
Now, A.(adjA)=|2 3 o0]||-20 -8 2
18 2 1011-50 —-20 &5
[ 30 + 20— 50 12 + 8- 20
=] 60—60+ 0 24—-24 + 0
1540 — 40— 500 216—-16—200 —-54 + 4 + 50
[0 0 O
=10 0 0
0 0 0

Hence, A(adj A) =0
4. Question

—4 —3-3]

fA=| 1 01

4 4 3

, show that adj A=A.

Answer

A=|1 0 1

4 4 3

-4 -3 —1

Cofactors of A
Ci1=-4C1=-3G;=-3
C12=1C22=0C32=1

C13=4C23=4C33=3
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CEl CEE CSS
-4 1 4"
=|1-3 0 4
-3 1 3
-4 -3 -3
So,adjA=]1 0 1
4 4 3

Hence, adjA = A
5. Question

-1-2-2

IfA=| 2 1-—2 |, show that adj A=3AT.

2-2 1

Answer
-1 -2 -2
A=1|2 1 -2
2 -2 1

Cofactors of A are:
C11=—3C21=6C31=6
C12=—6C22=3C32=—6

C13=—6C23=—6C33=3

T
_ Ci1 Ciz Cyg
adjA=|Cy; Cyy Cyg

CEl CEZ CEE
-3 —6 —6]"
=16 3 -6
6 —6 3
-3 6 6
So,adjA=|—-6 3 -6
—6 —6 3
-1 -2 -2 -3 6 6
Now,3AT=32 1 -2|=|-6 3 -6
2 -2 1 -6 —6 3
Hence, adj A = 3.AT
6. Question
1 -2 3]
Find A (adj A) for the matrix A=| 0 2-1
-4 5 2
Answer
1 -2 3
A=10 2 -1
—4 5 2
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Cofactors of A are:
C11=9C21=19C31=—4
C12 =4C22 =14C32=1

C13=8C23=3C33=2

T
_ Ci1 Ciz Cyg
adjA=|Cy; Cyy Cyg

CEl C32 CSS
9 4 g
=19 14 3
-4 1 2
9 19 —4
So,adjA=|4 14 1
8 3 2
1 -2 319 19 —4
Now,A.adjA=|0 2 -1||4 14 1
-4 5 218 3 2
9-8 + 24 19-28+9 —4-2+6
= 0+8-8 0+28-3 0+2-2
—-36 +20+16 —-76 +70+6 16 +5 + 4
25 0 0
=0 25 0
[0 0 25

Hence, A. adj A = 25.13
7 A. Question

Find the inverse of each of the following matrices:

{ cosB sind |

—sin6 coso |
Answer
Now, |A| = cos 8(cos 8) + sin & (sin 8)
=1
Hence, A - ! exists.

Cofactors of A are

Ci1 =cosB

Cip =sinB

Cy1 = —sinb

Cyy =cosB

Since, adj A = Cix Ci '
C21 CEE

(adj A) = cosB® sin B]T
—sin® cosB
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_ [cos 0 —sin®
sin® cosB

1

-1 = .
Now, A IAI'adJ A

A-1-1 [cos 6 —sin@
1 lgin® cosB

A-1_ [cos 6 —sinB
sin® cos©

7 B. Question

Find the inverse of each of the following matrices:
0 1]

1ol

Answer

Now, |A| = - 10

Hence, A ~ 1 exists.

Cofactors of A are

Cll =0
C12 = - 1
C21 = - 1
C22 = O
T
Since, adj A = Cix C“]
21 C22
44T
adjmy = ']
0 -1
- [—1 0]
Now, A-1 = Elradj A

at=[1 o

7 C. Question
Find the inverse of each of the following matrices:
a b
1+be
a

Answer

a + abc—abc

—bc=—""""—=1=%0
a

a + abc

Now, |A| =

Hence, A ~ 1 exists.
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Cofactors of A are

1+b
Ci1=— .
Cip=-c
C1=-b
Cy, =a

T
Since, adj A = Cix Cu]
21 C22

1+be T
(adj A) = [T _':l

—b a
_ [lzbc _b]
—C a

1
Now, A~ 1=—
1Al

. |:1-;bc —b]
—C a

—C a

adj A

7 D. Question

Find the inverse of each of the following matrices:
2 5]

ol

Answer

Now, |A| =2 + 15 = 17

Hence, A -1 exists.

Cofactors of A are

Ciy=1
Cip=3
Cp1=-5
Cyy =2

T
Since, adj A = [Cll Cu]
C21 C22

oA=L 3]

=13 3]
Now, A - 1 =|I1|.ade
et
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A-l=2 _5]
1713 2
8 A. Question

Find the inverse of each of the following matrices.

12 2
231
31 2]
Answer
wif} g2k 3+ s 3

=1(6-1)-2(4-3)+ 3(2-9)
=5-2-21

=-18

Hence, A ~ 1 exists

Cofactors of A are:
Ci1=5GCG1=-1C37=-7
Ci2=-1Cr=-7C3, =5

C13=—7C23=5C33=—1

T
_ Ci1 Ciz Cyg
adjA=|Cy; Cyy Cyg

CEl CEZ C33
5 -1 71"
=|-1 -7 5§
-7 5 -1
5 -1 -7
So,adjA=|-1 —7 §
-7 5 -1
-1 _ 1 .
Now, A _IAI'adJA
L 1[5 -1 7
So, A =Ty |1 7 5
-7 5 -1
-5 1 7
18 18 1?
Hence,A-l=|LX L =2
g 18 18
7 5 1
18 18 18

8 B. Question

Find the inverse of each of the following matrices.
1 2 5]
1-1-1
2 3-1
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Answer

m=1]3 D=2l Til sl S
=1(1+3)-2(-1+2)+5(3+2)
=4-2+25

=27

Hence, A - 1 exists

Cofactors of A are:
C13=4C;;=17C5, =3
Ci,=-1Cyp=-11C5, =6

C13=5C23=1C33=—3

T
_ Ci1 Ciz Gy
adjA=[C;; Cpp Cps

Ca; C3z Cag
4 -1 571"
=117 -11 1
3 6 —3
4 17 3
So,adjA=|-1 —-11 &
5 1 -3
-1 L
Now, A IAI'adJ A
L .t B
So, A = -1 -—-11 &6
5 1 -3
4 w3 4 171
27 27 27 27 27 9
-l1_|=t 11 s} |1 -11 2
Hence, A" = 27 27 27| T |27 27 @
s 1 = 5 1
27 27 27 27 27 9

8 C. Question
Find the inverse of each of the following matrices.
2 -1 1]
-1 1-1
1 -12

Answer

Al = 2|—21 _21| + 1|_1l _21| + 1|_1:L _21|
=24-1)+1(-2+1)+1(1-2)

=6-2

=_4

Hence, A ~ 1 exists

Cofactors of A are:
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C11=3C21=1C31=—1
C12=+1C22=3C32=1

C13=—1C23=1C33=3
Ci1 Cyiz C1a]T

ade:[CEI Ciz Gy
Ci1 C3z Cgg

3 1 —17°
=[1 3 1]
-1 1 3
3 1 -1
1 3 1]
1

-1 3

So, adj A =

1

Now, A~ 1=
ow 1A]

.adj A
11 3 1 -1
So, A =;- 1 3 1
-1 1

[#5]

e | |
|
s
J

Hence, A~ 1 =

|
[

-Plr—-r{hlr—-r{h|

Lo I X R A

& |

8 D. Question
Find the inverse of each of the following matrices.
2 017
510
01 3

Answer

=2y gl-ol gl-1f5 ]
=2(3-0)-0-1(5)

=6-5

=1

Hence, A ~ ! exists

Cofactors of A are:
Ci1=3C1=-1GCG; =1
Ci1p=-15C;, =6C3p=-5

C13=—5C23=—2C33=2
T
Ci1 Cyo C1a]

ade:[Cu Coz Gy
Ca; C3z Cag
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So,adjA=|-16 & -5

5 -2 2

(%]
|
=
=
[ S

1

Now, A -1 =
ow 1A]

.adj A
. 3 -1 1
So,A'1=E.—45 6 -5
5 -2 2
3 —1 1
Hence,A-l1=|-15 6 -5
5 -2 2
8 E. Question

Find the inverse of each of the following matrices.

0 1-1]

4-3 4

3-3 4]

Answer

A=o|73 gl-1f3 315 3

=0-1(16-12)-1(-12 + 9)
=-4+3

=-1

Hence, A ~ ! exists

Cofactors of A are:
Ci1=0C;=-1GC; =1
Ci2=-4Cp=3C=-4

C13=—3C23=3C33=—4
Ci1 Cyiz C1a]T

ade:[CEI Ciz Gy
Ci1 C3z Cgg

-3 3 -4
Now, A~ 1= Elradj A
) o -1 1
So,ATl==|-4 3 —4
-3 3 —4
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o 1 -1
Hence, A-l=|4 —3 4

3 -3 4
8 F. Question

Find the inverse of each of the following matrices.

00 —1]
34 5
2-4-7
Answer
|A|=0|_44 _57|_0|_32 _57|_1|—32 —44|

=0-0-1(-12 + 8)

=4

Hence, A ~ 1 exists

Cofactors of A are:
C11=-8C1=4C31 =4
Cip=11Cpy=-2C3p=-3

C13=—4C23=0C33=0

T
_ Ci1 Ciz Cyg
adjA=|Cy; Cyy Cyg

CEl C32 C33
g8 11 —4]"
=14 -2 0
4 -3 0
8 4 4
So,adjA=|11 -2 -3
—4 0 0
-1 _ L \
Now, A~ * = Im.adj A
[8 4 4
So,A'1=1. 11 -2 -3
—4 0 0
2 1 1
Hence, A-1=|2 =t =2
4 2 4
-1 0 0

8 G. Question

Find the inverse of each of the following matrices.

1 0 0
0 cosa sina

0 sina —cosa

Answer
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|A| — CIT')SIII sma | 0+0
s —cosd

= (—cos?a—sin®a)

=-1

Hence, A -1 exists

Cofactors of A are:
Ci11=-1CG1=0C31=0

C12 = 0Cyy = —cosa C3; = —sina

C13 = 0 Cy3 = —sina C33 = cosa

T
_ Ci1 Ciz Cyg
adjA=|Cy; Cyy Cyg

CEl CEE CSS

-1 0 0o 17
=10 —cosa —sina
0 —sina cosa

-1 0 0
So,adjA=|0 —cosa -—sina
0 —sina cosa

Now, A-1=—

Im.adj A

-1 1 -1 0 O
So, A~ * = —y 0 —cosa —sina
0 —sina cosa

1 0 0
Hence, A-1=|0 cosa sina

0 sina —cos

9 A. Question

Find the inverse of each of the following matrices and verify that A1 A = 3.

Answer

w=1fy gl-sly A+l 3
=1(16-9)-3(4-3) + 3(3-4)
=7-3-3

=1

Hence, A ~ 1 exists

Cofactors of A are:
Ci1=7C1=-3CG1=-3

C12=—1C22=—1C32=0
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Ci3=-1C3=0G3=1

o [Cu € Cia]”
adjA=|Cy; Cyy Css
Ci1 C3z Cgg

J7 -3 -3

Now,A‘1=; - 1 0

0 1

7 -3 -
Also, A~1A=|—

3-3  21-12-9
+0 -3+4+0
+1

7

=[-1

—1 -3+0+3
Hence, A" 1A =

1
0

=

Il
oo
= =

9 B. Question

Find the inverse of each of the following matrices and verify that A~ 1 A = 3.

31
4 1
7 2

[

(WS N

Answer

m|=2ﬁ %L—BE %y+1g

3
1 1 0
-1 0 1

1 3 3

1 4 4

1 3 4
21-9-12
-3+3+0
-3+0+ 4

4
7

=2(8-7)-3(6-3)+ 1(21-12)

=2-9+9

=2

Hence, A ~ ! exists
Cofactors of A are:
Ci1=1C1=1GC=-1
Ci2=-3Cpn=1GC; =1

C13=9C23=—5C33=—1
T
Ci1 Cyo C1a]

ade:[Cu Coz Gy
Ca; C3z Cag
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-1 1 -1
1 1 -1
So,adjA=|-3 1 1
9 -5 -1
Jr 1t -1
Now,A-1=E -3 1 1
9 -5 -1
) 1 2 3 1
AIso,A‘l.A=E— 1 1|3 4 1
-5 —1l13 7 2
J2+3-3 3+ 4-7 1+1-2
=;|-6+3+3 -9+4+7 -3+1+2
| 18— 15—-3 27 —-20—-7 9—-5-2

0 2 0 0 1 0
0 0 2 0 0 1

Il
[N

'ZOO] [100

Hence, A-LA =
10 A. Question
For the following pairs of matrices verify that (AB)1 = B~ 1A - 1;

3 2] 46|
A= ]andBZ ]
7 5] 32

Answer
3 2

A= Al =1
S BT

Then, adj A = [_57 _32]

o
B=§ g],|B|=—1O

Then, adj B = [_23 _46]

12 —6
_E[—3 4]
3 2114 6 12+6 18 + 4
Also, A.B = -
>0 75]3 z] 28 + 15 42+10]
_[8 22
43 52

|AB| = 936 - 946 = - 10

—43 18
-1 1 —22
R e R DY
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NowB-lA-1=_im[_23 _46][_57 _32]

_ 1710 + 42 —4—18]
—10l-15-28 6 + 12

_1[-52 22]
10l 43 -18

Hence, (AB)"1=B-1Aa-1
10 B. Question

For the following pairs of matrices verify that (AB)1 = B~ 1A - 1;

2 1] 4 5]
A= ]andBZ ]
53] 34

Answer

Al =1

Adj A = [_35 _21]

el )

5=[3 il

IB] = -1

-1 _ adja 1 4 —5]
A —1l-3 4

Also, AB = [E ;] [g i]

_ it 14]
29 37

|AB| = 407 - 406 = 1

37 -—14

And, adj(AB) = o9 11

adj AB
|AB|

- [—:ga _1114]

Now, B-1A-1= [_43 _45] [_35 _21]

(AB) -1 =

_[37 -14
-29 11

Hence, (AB)"1=B-1a-1

11. Question

3 2] 6 7
Let A = ]andBZ E Find (AB) ~ 1.
7 5] 89

Answer
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A_3 2]

17 5
A|=15-14=1

ao|jA=[_57 _32]

R
o-[;

|B|=54—56=—2aij=[_98 ‘67]

-1 _adB _ 19 —7]
Bl -2l-8 6

Now, (AB)"1=B-1a-1

==l S ]

_ 145 +49 -18-21
—2l-40-42 16 + 18
_ 194 —39]
—2l-82 34

39
(AB)—1=[—47 ? l
41 17

12. Question

-

Given A =|
4

|, compute A - 1 and show that 2A-1 = 9| - A.

Answer
12 -3
A_[—4 7]
|A|=14—12=2ade=[7 3]
4 2

A- =3[7 3

2l 2
To Show: 2A -1 =9|- A

L.H.SZA‘1=2,§[1 g]z [Zr g
R.H.59|-A=[g 3]—[_24 —73]

[

Hence, 2A-1 =9l -A

13. Question

4 5]
If A = N 1],thenshowthatA—3I=2(I+3A‘1).

-
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Answer

[t 3

|A|=4-1o=-6ao|jA=[_12 —45]

A—1=__16_12 —45]

To Show: A-31=2 (1 +3A"1)

LHSA—3I=[§ ?]_3[3 (;E]

2 %

L e R P

=[§ g]+[_21 —54
-l 2,
Hence, A-31=2 (1 + 3A°1)

14. Question

a b
Find the inverse of the matrix A =| 1+
C
a |
Answer
a b
A= 1+ bc
C
a
NOW, |A| _ a+ abc _bc = a+ abc—abc —1=0

a

Hence, A - 1 exists.

Cofactors of A are

C21=—bC22=a

T
C11 C12

Since, adj A =
21 C22

1+hbe T
(adj A) =[ 2 —'3]

—-b a
_ |:1-;bc —b]
—C d
_ L
T IAI

Now, A -1 adj A
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and show that aA~1 = (a2 + bc + 1) | - aA.
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1+be
S
—C a

To show. aA "1 = (a2 + bc + 1) | - aA.

1+be
LHS aA -1 = a[ " —b]

—C a
_[1 + bc —ab]
—ac a?

5 _aa_[32+bc+1 0 _[az ab ]
RHS (@ +bc + 1) 1 - aA [ 0 32+bc+1] ac 1+ bc
_[1 + bc —ab]

—ac a?
Hence, LHS = RHS
15. Question
504 133
Given A =232 .B =143 . Compute (AB) ~ 1.
121 134
Answer

5 0 4 (1 3 3
A=|2 3 2/andB-1=[1 4 3

1 2 1 11 3 4

Here, (AB)-1=B-1A-1
Al=-5+4=-1
Cofactors of A are:
Ci1=-1Cp; =8C3; =-12
Ci2=0GCHr=1C3,=-2

C13=1C23=—10C33=15

T
_ Ci1 Ciz Cyg
adjA=|Cy; Cyy Cyg
Ca; C3z Cag

-1 0 117
=8 1 =10
-12 -2 15

-1 8 12
So,adjA=]| 0 1 -2

1 —-10 15
. -1 8 —12
Now,A‘1=_—1 0 1 —2
1 -10 15

(AB)-1=B-1a-1
1 3 31[1 - 12
=1 4 3/]l0o -1 2
1 3 4ll-1 10 -15
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—8-3+30 12 + 6—45
—8—-4+30 12 + 8—45
—8-3+40 12 + 6—60

-2 19 =27
Hence, =|—-2 18 -25
—3 29 42

16 A. Question

coso —sina. O]
cosa 0 | and G(p)
0 0 1

Let F(a) =| sina.

[F(@)] '=F(-a)
Answer

cosa —sina 0
F(a) =|sina cosa 0O
0 0 1

| F(a)] = cos?a + sina=1
Cofactors of A are:

Cip =cosaCy; =sinaC3; =0
Cip=-sinaCyy; =cosaC3; =0

C13=0C23=—10C33=1

T
. Ci1 Cix Gy
adjF(a) =|C,; C,, C,q
Ca1 CSE CEE

sina cosa O

[coso: —sina Dr
0 0 1

cosa  sina 0
So, adj F(a) = |—sina cosa 0] ...... (i)
0 0 1

1 co;a sina 0
Now, [F(a)] =+ = 7| —sina cosa 0
0 0 1

cos(—a)
And, F( - a) = [sin(—tx)
sina O]

0 0 1

cosq

=|—sina cosa O
0 0 1

Hence, [F (@)] "1 = F(-a)

16 B. Question

coso —sina. O]

Let F(o)=|sina cosa O

0 0 1

and G(p)

Get More Learning Materials Here

|

cosp O sinp |
0 1 0
—sinfp 0 cosf |

. Show that

(;05(—(;() ol ...... i

sin(—a) 0]
(ii)

cosp O sinp |
0 1 0
—sinfp 0 cosf |

TR cuocrere @)

. Show that
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[G(B)]~1=G(-B)

Answer
cosp 0 sinf |

G(p) 0 1 0

—smpB 0 cosp
|G(B)| = cos?B + sin®f=1
Cofactors of A are:
Ci1 =cos B Cp =sina Czy =sin B
C12=0C22=1C32=0

C13 = sin BC23 = 0C33 = COSB

_ Ciz Ciz Cia]'
AdjG(B) = |C,; C,, C,s

Caz GC3z Gag
cosfp 0 sinp T
= 0 1 0
—sinf 0 cosp

cosB 0 —sinf
So, adj G(B) = [ 0 1 0 ] ...... (i)
sinf 0 cosp

1 cosfp 0 —sinp
Now, [G(B)] =71 0 1 0
sinB 0 cosB

cos(—B) 0 sin(—f)
And,G(—B)=[ 0 1 0 ]
sin{—B) 0 cos(—f)

[COSB 0 —sinB]

0 1 0
sinB 0 cosB

Hence, [G (B)] "1 = G(-B)
16 C. Question
cosa —sina. 0] cosp O sinp |

Let F(a)=|sinc cosa O |and G(p) 0 1 0 |.Show that
0 0 1 —sinfp 0 cosf |

[F(@)G(B)] "1 =G-(-B)F(-a).
Answer

We have to show that

[F(a)G(B)] "1 = G(-B)F(-a)

We have already shown that
[G(BI - 1=G(-B)
[F@] t=F(-a)
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And LHS = [F(a)G(B)] -1
=[GPI " IF(@]?
=G(-B)F(-a)

Hence = RHS

17. Question

23 , 10] 00] _
If A = | verify that A2 - 4 A + | = O, wherel = I and O = |- Hence, find A~ 1,
12 01] 00

2ol Y8 Y113 50
[, ¥

w=aft 3= 4]

-5 0

Now,A2-4A+|=[Zr 172]—[3 182]+[é g]

=[7—8+1 12-2+0
4—4+0 7-8+1

Hence, = [g g

Now, A2-4A+1=0
AA-4A = -1

Multiply by A -1 both sides
AAA-1) -4AA-1=-1A"1

Al-4l=-A"1

srmaeaefy 9-F 3
A_1=[—21 _23]

18. Question

.
|satisfies the equation A2 + 4A - 421 = O. Hence, find A~ 1,
24

-

Show that A = {

Answer
SIEg
=307 -6 s 0+

-5 ")
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weely =16 1

42'=42[é (:E] - 402 402]

Now,
sanoan=[ [ LT )

=[74—74 -20 + 20
-8 +8 42-42

Hence, = [g g

Now, AZ + 4A - 421 =0
=A"LA.A+4A"1A-42A-11=0
=IA+41-42A-1=0
=42A"1= A+ 4

=A"1=—[a + 4]
o (B R |

A-1= i[[—-ﬂr 5]]
42 2 8
19. Question

31
If A :{ |, show that A2 - 5A + 71 = O. Hence, find A~ 1.
-12

Answer
=3
Sl | e B A
-[5% 3

Now, A% - 5A + 71 = _85 21‘5[_31 %]”[é (:E]

_[8-15+7 5—5+O]
-5+5+0 3-10+7

=[0 0

0 0

S0,A2-5A+71=0

Multiply by A -1 both sides
=AAA1-5AA-1+7LA1=0

=A-51+7A"1=0
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ot 1

20. Question

If A= [; 2] find x and y such A2 - xA + yl = O. Hence, evaluate A~ 1.

Answer
A=l 4
Sl P P e PRSP S
_[22 27]
18 31

Now,A2—XA+y|=§§ éﬂ_x[g §]+Y[é g]= g g]

=22-4x+y=00r4x-y =22
=18-2x=00rX=9

=Y =14

S0,A2-5A+71=0

Multiply by A -1 both sides
=AAA1-9A A-1+14LA-1=0
=A-91+14A-1=0

=A-1=2rgr_
=A-l==[91-4]

s -6
=A_1=$'[_52 _43]

21. Question

3 -2]
If A :{ |, find the value of A so that A2 = M\A - 2I. Hence, find A~ 1.
4-2

Answer
S
Sl | A I P A
-[; =

Now, AZ = \A - 2|

=M = AZ + 2|
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| R el

=N - 2

_[3% —2A] _ |3 —2]
4N —2A 4+ 2

=3A=3o0rA=1

So, A2 =A-2|

Multiply by A -1 both sides

=AAAl=AA"1_-21A"1=0

- lo_7 . L O] 3 -2 _[-2 2

=2A =1 A_[o 1] [4 —2]_[—4 3]
) -2 2

Hence, A-1 =2,

ence 2 l—q 3

22. Question

5 3]
Show that A = { ] satisfies the equation x2 - 3A - 7 = 0. Thus, find A~ 1.
-1-2

Answer
A=2 3)

St IR | R g e e o
=151

Now, A2-3A-7=0

-5 - 2l

22—-15—-7 9-9-0
-3+3-0 1+6-—-7

=[5 o

So,A2-3A-71=0
Multiply by A -1 both sides
=AAA-1-3AA"1-71.A"1=0

=A-31-7A"1=0

=7A-1=A-3
=A_1__ 1 _2] 3[
Hence, A -1 =;. _21 _35]

23. Question
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6 5]
Show that A :{ | satisfies the equation x2-12 x + 1 = 0. Thus, find A~ 1
T 6

Answer
_[e 5
A= [7 6]
We have A2-12A +1=0

wels e g- BT B0

_[71 60]
84 71

Now, A2-12A+1=0

i -l D0

=[71—72 +1 60—-60+0
84-82+0 71-72 +1

Hence, = [g g

Also, AZ-12A+1=0
=A-121+A"1=0
=A-1=121-A
-1y 915
B [102—_ 76 102_—56]

Hence, A1 = [_67 _65]

24. Question

11 1]
For the matrix A =|1 2—3 |. Show that A3 - 6A% + 5A + 113 = O.Hence, find A~ 1.
2-1 3

[a—

Answer
1 1 1
A=f1 2 -3
2 -1 3
A3 =AZA
1 1 111 1 1
A=|1 2 =3l|1 2 -3
2 —1 312 -1 3

1+1+2 1+2-1 1-3+3
1+2-6 1+4+3 1—-6-9
2-1+6 2-2-3 2+3+9

4 2 1
=|-3 8 -14

7 -3 14
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4 2 111 1 1
APA=|-3 8 -—14||]1 2 -3
7 -3 14ll2 -1 3

(4 4+ 2 + 2 4 +4-1 4—6 + 3
=|-34+8-28 -3+ 16 + 14 —-3-24—42

| 7-3 + 28 7—6—14 7+ 9+ 42

[ 8 7 1
=|-23 27 —69

| 32 —13 58
Now, A3 - 6A2 + 5A + 11|

8 1 1 1
—23 —69 —6|— —14 + 51 2 -—-3]+11
32 —13 2 -1 3

8—24 7—12 1-6 5+11 540
=|-23+18 27—48 —69 + 84 5+0 10+ 11
| 32—-42 —13 + 18 ©58-—84 | 10+0 —-5+0
—16 -5 -5 16 5 5 1
=|-5 —21 15 5 21 —15

—10 5 26 10 -5 26 |

0 0 0
=0 0 0O

0 0 O
Thus, A3 - 6A2 + 5A + 111

Now, (AAA)A-1 —6(AA)A-1+5AA"1+111A-1=0

AAA - 1a)-6AA-1A) +5(A-1a)=-1(A"1)

AZ-6A +51=11A"1

=A"l=——(a—6A + 5]
Now,
- 6A + 5l
(4 2 1] 11 1 100
=|-3 8 -14|/-6[1 2 -3|+5[0 5 0
7 -3 14 2 -1 3 00 1
4 2 11 [6 6 6 50 0
=|-3 8 -—14|-|6 12 -18|+ |0 5 0
7 -3 14) liz -6 18] lo o 5
9 2 11 [6 6 6
=[-3 13 —14|-|6 12 -18
7 -3 19) liz2 -6 18
3 -4 -5
=[-9 1 a4
-5 3 1

11

3 -5
Hence,A‘1=—i[_9 1 4]

25. Question
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0 1 0

100]
0 01

5+0
-15+0
15 + 11
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1 0-1]

Show that the matrix, A =| -2 —1 satisfies the equation, A3 - A2 - 3A - I3 = O. Hence, find AL,
3 4 1
Answer
1 0 -2
A=|-2 -1 2
3 4 1
A3 =A2A
1 0 - 1 0 -2
A2=[-2 -1 2|]-2 -1 2
3 4 1 3 4 1
1+0—-6 0+0-8 -2+0-2 -5 -8 —4
=|-2+2+46 0+1+8 4-2+2|=|6 9 4
3-8+ 3 0-4+4 -6+8+1 -2 0 3
-5 -8 —4|]1 0 -2
APA=l6 9 a|l2 -1 2
-2 0 3 3 4 1

-5 +16—12 0—8 + 16 10—16—4
=|l6—-18+ 12 0-9+ 16 —12 + 18 + 4
L —2—-0+ 9 0-0-—12 4+0+3

-1 -8 -10
=10 7 10
L7 12 7

Now, A3 - A2 - 3A - |

s ekl “1-3! il

-1 +5 —-8+8 —-10+4] [-3—-1 —-0-0 -
=lo-6 7-9 10-4 60+3—1—60
[ 7+2 12-0 7-3 -9-0 -12+0 -3-— 1
(4 0 6] [-4 0 6
=|l-6 2 6|+]|6 2 -6
9 12 4 -9 -12 —4
0 0 0
={o 0o o
0 0 0

Thus, A3 - A2 - 3A - |
Now, (AAA)A-L - (AA)A-1-3AA-1_-1A-1=0
AAA-1A) - AA-1A)-3(A-1A) =-1(A- 1)
A2-A-3A-1=0
=A"l=(A2-A-3])
Now,
-1 -8 -10 1 0 -2 1 00
(AE—A—31)=[0 7 10]—[—2 -1 2]—3[0 1 0]

7012 7 3 4 1 0 01
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-5 —8 —4 1 0 -2 30 0
=6 9 4|—-|-2 -1 2|-]0 3 0
-2 0 3 3 4 1 0 0 3
—5—-1—-3 —-8-0—-0 —4+2-0
=l6+2-0 7+1-3 4—-2-0
—2-3-0 0—-4-0 3—-1—-3
—9 -8 -2
=g 7 2
-5 —4 —1
-9 -8 -2
Hence, A"l=|g8 7 2
-5 —4 -1
26. Question
2-1 1]
If A=|—-1 2—1/|.Verify that A3 - 6A2 + 9A - 41 = O and hence fid A~ 1.
1-1 2
Answer
2 -1 1
A=]|-1 2 -1
1 -1 2
A3 =AZA
2 -1 11[2 -1 1
A=|-1 2 -—1||l-1 2 -1
1 -1 2111 -1 2
4+4141 —2-2-2 2+1+2 6 -5 5§
=|-2-2-2 14+2+1 -1-2-2|=]|-5 6 -5
24142 —-1-2-2 1+1+4 5 -5 6
AZA =

(12 + 5+ 5
=|-10—-6-5
110 + 5+ 6

[ 22 21
=|1-21 22
L 21 21

6 -5 b 2 -1 1
-5 6 -=5||-1 2 -1
5 -5 &6 1 -1 2

—-6—10—-5 6+ 5+ 10
5+12+5 -5-6-—-10
—-5—10—6 5+ 5 + 12

21
—21

22

Now, A3 - 6A2 + 9A - 4|

-21 22 =21

[22 -21 21
21 21 22

[22 —-36 + 18— 4

6 -5 b
—6|-5 6 =5

+ 9

5 -5 &6 1 -1 2

2 -1 1
-1 2 -1|-+4

—21 +30—-9-0

=1-21+30—9—-0 22-—-36 + 18—4

—-21+30—-9—-0

1 21—-30 + 9-0

—21+30—-9—-0 22-36 + 18—4

21—-30 + 9—0]

o o

|

Thus, A3 - 6AZ + 9A - 4]

[0 0
=10 O
0 0

=
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Now, (AAA)A-1 —6(AA)A-1+9AA-1_41A-1=0
A?-6A+ 9l =4A"1

=A"l=-(A—6A +91)

Now,
6 -5 5 [2 -1 1 1 00
(A*—6A+91)=|-5 6 -5|—-6|]-1 2 -—1|+9|0 1 0
5 -5 6 1 -1 2 0 0 1
(6 -5 & 12 -6 6 9 0 0
=|-5 6 —5/—|-6 12 —6/+ |0 9 0
5 -5 6 6 —6 12 0 0 9
[(6—12+9 —-5+6+0 5—-6+0

=|-b+6+0 6-12+9 —-5+6+0
L 5—6 + 0 -5—-6+0 6-—-12 + 3

3 1 -1
=11 3 1
-1 1 3

27. Question

8 1 4]
1
fA=—| 4 4 7|, provethatA-1=AT
9
1-8 4
Answer
1—8 1 4 1—8 1 4
A=-l4 4 7/AT=-14 4 7
1 -8 4 1 -8 4

A| =§[-8(16 +56) - 1(16 - 7) + 4( - 32 - 4)]

=-81

Cofactors of A are:
C11=72C1=-36C31=-9
Ci12=-9C=-36C3, =72

C13=—36C23=—63C33=—36

T
_ Ci1 Ciz Cyg
adjA=|Cy; Cyy Cyg
Ci1 C3z Cgg

—36 —36 —63

[72 -9 —BeT
-9 72 -36

72 —-36 —9
So,adjA=|-9 —-36 72
—36 —63 —36
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_1___ _
Now, A=l=—-]-9 —36 72

[ 72 —36 —9]
1

1—8 4 1
Hence,A‘1=; 1 4 —g|=AT

28. Question

| S L

34
IfA=|2-3 4|, showthatA-1= A3,
-1

=
-

Answer

3 -3 4
2 -3 4

0 -1 1

A=

Al=3+6-8=1
Cofactors of A are:
Ci1=1C;=-1GC;=0
Ci=-2C5=3C3=-4

Ci3=-2C3=3C3=-3

T
_ Ci1 Ciz Cyg
adjA=|Cy; Cyy Cyg

CEl C32 CSS
1 —2 217
=|-1 3 3
0 —4 -3
1 -1 0
So,adjA=|-2 3 -4
-2 3 -3
1 -1 0
Now,A-1=Z|—2 3 —4
-2 3 -3
-3 4][3 -3 4
Also,A2=|2 -3 4|[2 -3 4
0 —1 ullo -1 1
9—-6+0 -9 +9—-4 12—-12 + 4
=l6—-6+0 —6+9—-4 8—-12 + 4
0-24+0 0+3—-1 0-4+1
3 -4 4
=0 -1 0
-2 2 -3
3 —4 41[3 -3 4
A3=A2A=|0 -1 o0l||l2 -3 4
-2 2 =3llo -1 1
1 -1 0
=|-2 3 -4
-2 3 -3
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Hence, A~ 1 = A3

29. Question

-1 20
IfA=|-111 |, Show that A2 = AL,
110
Answer
AR O N N s B |
A= 1|1 0 2|0 0|+0

Al =-1(0-1)-2(0)+ 0

=1-0+0
Al =1
-1 2 0
A=|-1 1 1
1 0
-1 2 0][-1 2 0O
A=AA=|-1 1 1||-1 1 1
1 ollo 1 0
1—-2+0 —2+2+0 0+2+0
=l1-1+1 —2+1+1 -1+1-0
0-1+0 0+1-0 0+1-0
—1 0 2
=lo 0 1
-1 1 1

Cofactors of A are:
C11=—1C21=0C31=2
C12 =0C22 =0C32=1
C13=—1C23=1C33=1
T
Ci1 Gy C1a]

ade:[Cu Coz Gy
Ca; C3z Cag

-1 0 -11"
=0 o0 1
2 1 1

-1
So,adjA=]|0
1

= =
= B
[

-1
Now,A-1=%[o

'_].

==
e
| S|

%]
Il
>
N

—1
Hence, A~ 1 = [ 0
—1

==
_

30. Question
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Solve the matrix equation F + |X = F -2 | where X is a 2x2 matrix.
11 ] 1 3]

Answer

Let A = [5{ “ﬂ B = [1 _32]

So, AX =B

or,X=A"1B

Al =1

Cofactors of A are
C]_]_ = 1 C12 = - 1

C21=-4C22=5

T
Since, adj A = [C“ C“]
C21 CEE

aoia =1

- [—11 _54]

-1 2adjA
Now, A Al ]

A_1=3[ 1 —4]

sox=[ I ]
~14

Hence, X = [_43 17

31. Question

_1-2 e

-

5 3] [147]
Find the matrix X satisfying the matrix equation: X{ = |:

Answer

Let A = [_51 _32] B = [1;‘ ;]
So, AX=B

or,X=A"1B

Al =-7

Cofactors of A are
Ci1=-2C =1
C1=-3Cp=5

T
Cll C12

Since, adj A =
21 C22
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T
(adj A) =2

-[7 5]

1= 2 adjA
Now, A ~ Al jA

_é[—zl —35]
SO'X=$[—21 E5][174 ;]

28+ 21 14 + 21

Hence, X =21 1435 —7-35
7
x=| 6]
32. Question
_ , o [32].-11 2-1]
Find the matrix X for which: ]X ] = ]
T35 |-21] [0 4]
Answer
B 2la_[1 11~_[2 -1
LetA =[] 5]3 > 1]c [0 4]

Then The given equations becomes as
AXB =C

=X=A"1cB-!

Al =35-14 =21

Bl=-1+2=1

adj(B) _ [
B 112 —l

-x=ateet=2[° D[ 1L D

_L[10+0 58]l —
2il-14 + 0 7 + 1212 —1

=2_11_14 _13][2 —1]

1] 10—26 —10 + 13
211—-14 + 38 14 —-19

B-1=

Hence, X = 2—11[_2:;6 _35]

33. Question

_ _ o , 211_[53] 10
Find the matrix X satisfying the equation: ]X ] = I
53/7132] |01

Answer
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a=l2 Ho=fg e-; ¢
Then The given equations becomes as
AXB = |

=X=A"1B-1

|Al]=6-5=1

IBj]=10-9=1

e

aasm 12 )

=x=A—1B-1=[_35 —21][_23 —53]

_[6+3 —9—5]
-10-6 15 + 10

_[9 —14]
—16 25
19 —14
Hence,X-[_le 25
34. Question
122]
If A=|212/,find Al and prove that A2 - 4A-5] = O.
121
Answer
1 2 2
A=|2 1 2
2 2 1
1 2 211 2 2
A2=12 1 2||]2 1 2
2 2 1z 2 1
(1 +4+4 2+2+4 2+ 4+2
=12+24+4 4+1+4 44242
2+ 4+2 4+2+2 4+4+1
9 8 8
=|8 9 8
8 8 9

>
N
]
N
>
+
u
Il
o

9 8 8 1 2 2 1 0 0
=8 9 8|—4]2 1 2(-5|0 1 0
8 8 9 2 21 0 0 1
9—-4—-5 8-8—-0 8-8-0
=|18—8—-0 9—-4—-5 8-8-0
§—8—-0 8—-8-0 9—-4-5
0 0 0
=10 0 O
0 0 0
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Also, A2-4A-51=0
Now, 6(A.A)A-1-4AA-1-5lA-1=0
=A-41-5A"1=0

=A-1=1a-41)

1-1 2 2 1 0 0
=52 1 2(—410 1 0
12 2 1 0 0 1
. [1—4 2—-0 2-—-0
=52 0 1—4 2-—-0
12—0 2—-0 1—4
) -3 2 2
Hence, A - 1—j -3 2
2 -3

35. Question

If A'is a square matrix of order n, prove that |A adj A| = |A[".
Answer

|A adj Al = |A"

LHS |A adj A|

|Al.|adj Al

|ALJAI" -1

|A|n -1+1

|A|" = RHS

Hence, LHS = RHS

36. Question

3-1 11 1 2-2]
fA-1=|-15 65 /andB=|-1 3 0/, find (AB)"1.
5-2 2 0 -2 1
Answer
3 -1 1 1 2 =2
A-l=|-15 6 -5[B=|-1 3 0
5 -2 2 0 -2 1

IB=1(3-0)-2(-1-0)-2(2-0)
=3+2-4

Bl =1

1= LadjB
Now, B ~ Bl iB

Cofactors of B are:
Ci1=-3C1=2GC3; =6
C12=1C22=1C32=2

C13=2C23=2C33=5
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o
[))
&
9]
I
=

1 2
2 2 5

'326]

1

Now,B‘1=; 11 2

2 2 5

326]

(AB)-1=B-1a-1

3 2 6] 3 -1 1
=11 1 2||-15 6 -5
2 2 51l -2 2

3—15+10 -1+6—4 1-5+ 4

[9—30+30 -3 +12-12 3-10 + 12
6—30+ 25 -2+ 12—-10 2-10 + 10

9 -3 &
Hence,=|—-2 1 0
1 0 2

37. Question

1-2 3
IfA=| 0—=14/,find (A7) "L
-2 21
Answer
1 -2 3
A=]l0 -1 4
-2 2 1
1 0 -2
letB=AT=|-2 -1 2
3 4 1
1 0 -2
Bl=|-2 -1 2
3 4 1

=(-1-8)-0-2(-8+3)=-9+10=1
Cofactors of B are:
C11=-9CG1=8C1=-5
C1p=-8Cpp=7C3,=-4

Ci3=-2C3=2C3=-1
Ci1 Cyiz C1a]T

aij:[CEI Ciz Gy
Ci1 C3z Cgg
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-9 8 —s5]"
=|1-8 7 4
-2 2 -1
-9 -3 -2
So,adjB =] 8 7 2
-5 4 -1
) -9 -8 -2
Now,B‘1=1 8 7 2
-5 4 -1

-9 -8 -2
Hence, (AT)-1=1|8 7 2
-5 4 -1

38. Question

Find the adjoint of the matrix A =| 2 1—2 | and hence show that A(adj A) = |A| Is.

Answer

A=|2 1 -2

2 -2 1

-1 -2 —2]

-1 -2 -2
2 1 -2
2 -2 1

|Al =

=-1(1-4)+2(2+4)-2(-4-2)
=3+12+12

Al = 27

Cofactors of A
Ci11=-3C1=-6C3;=6
Ci12=-6C2,=3C3,=-6

Ci3=-6C3=-6C3=3
Ci1 Cyiz C1a]T

ade:[CEI Czz Gy
Ca1 C3z Caz

-3 -6 —6]"
=le 3 -6
6 —6 3

So, adj A =

3

—6

6
-1 -2 -2][-3 6 &6

A(ade)=[2 1 —2] [—6 3 —6]
2 -2 11l-6 6 3

27 0 0
=10 27 0

o o 27
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1 0 0
A(adjA)=27[0 1 0
0 0 1

Hence, A(adj A) = |A]l

39. Question

011]
IfA=101 /| find A-1andshowthat A-1=1/2(A%- 3I).
110]
Answer
0 1 1
A=|1 0 1|]]A|=0-1(0-1)+1(1-0)=0+1+1=2
110

Cofactors of A are:
C11=—1C21=1C31=1
C12=1C22=—1C32=1

C13=1C23=1C33=—1

T
_ Ci1 Ciz Cyg
adjA=|Cy; Cyy Cyg

Caz GC3z Gag
-1 1 11"
=11 -1 1
1 1 -1
-1 1 1
So,adjA=]1 -1 1
1 1 -1
-1 1 1
Now, A-l==[1 —1 1
1 1 -1
0 1 1][0 1 1 1 0 0
A2-3I=|1 0 1||l1 o 1|-3fo 1 o
1 1 0ll1 10 0 0 1.
[ 0+1+1 0+0+1 0+1+0 10 0
=l0++0+1 14+0+1 1+0+0[-3l0 1 0
l0+1+0 1+0+0 1+1+0 00 1
2 1 1] [3 0 0
=|1 2 1/-[0o 3 o
112 loo 3
-1 1 1
=11 -1 1
1 1 -1

Hence, A~ 1 = ;(A2 -3l

Exercise 7.2
1. Question

Find the inverse of each of the following matrices by using elementary row transformations:
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Answer

Given:- 2 x 2 square matrix

Tip:- Algorithm to find Inverse of a square matrix of ‘n” order by elementary row transformation
(i) Obtain the square matrix, say A

(ii) Write A = I,A

(iii) Perform a sequence of elementary row operation successively on A on the LHS and pre-factor I, on the
RHS till we obtain the result

I, = BA
(iv) Write A1 =B
Now,

We have,
A=1,A

Where |, is 2 x 2 elementary matrix
71 10
[y Sl=1o 1la

. 1
Applying r; — oh

1 1
4 -3 0 1

Applying r, = 1, — 41,

1 g % 0
= _3e| = A
o =28 =% 4
7 7
. 7
Applying 1, — —;?‘2

1
1 - 0
0 1 = o=
1

Applyingry =1, — -T2

223
- AT =
25 25

Hence, it is of the form
| = BA

So, as we know that

I = AlA

Therefore
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1
*2 | inverse of A

25 2

5]

2. Question

Find the inverse of each of the following matrices by using elementary row transformations:

597
21|

Answer

[

Given:- 2 x 2 square matrix

Tip:- Algorithm to find Inverse of a square matrix of ‘n’ order by elementary row transformation
(i) Obtain the square matrix, say A

(ii) Write A = I,A

(iii) Perform a sequence of elementary row operation successively on A on the LHS and pre-factor I, on the
RHS till we obtain the result

Ih = BA

(iv) Write A1 = B
Now,

We have,
A=I,A

Where |, is 2 x 2 elementary matrix

- 8- 9

Applying r; = -1y

3k 3

Applyingr, =1, — 2n;

4

LEiI T R S ]
Il
=

Applying r, = b,
2 1
0 1 -2 b
=

Applyingry =1, — %?'2

=lo =15 Sl

Hence, it is of the form
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| = BA

So, as we know that

| = A 1A

Therefore

Al=8B

=471 = [_12 _52] inverse of A

3. Question

Find the inverse of each of the following matrices by using elementary row transformations:

Answer

Given:- 2 x 2 square matrix

Tip:- Algorithm to find Inverse of a square matrix of ‘n’ order by elementary row transformation
(i) Obtain the square matrix, say A

(ii) Write A = I,A

(iii) Perform a sequence of elementary row operation successively on A on the LHS and pre-factor I, on the
RHS till we obtain the result

I, = BA

(iv) Write A1 =B
Now,

We have,
A=I,A

Where |, is 2 x 2 elementary matrix

[ Zl=To il

Applyingr, =1, — 2,
- [é —25] - [—12 2]‘5‘
Applying , = —g?‘?_

- -[

Applying ry = 1, — 21,

[T

:ég]z

[ ES NSO
| e

Hence, it is of the form

| = BA
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So, as we know that
| = AlA
Therefore

Al=gB

=41 = inverse of A

LETI S T
=

4. Question

Find the inverse of each of the following matrices by using elementary row transformations:

N

Answer

[

[a—

Given:- 2 x 2 square matrix

Tip:- Algorithm to find Inverse of a square matrix of ‘n’ order by elementary row transformation
(i) Obtain the square matrix, say A

(ii) Write A = I,A

(iii) Perform a sequence of elementary row operation successively on A on the LHS and pre-factor I, on the
RHS till we obtain the result

I, = BA

(iv) Write A1 =B
Now,

We have,
A=I,A

Where |, is 2 x 2 elementary matrix

[ 3= tla

. 1
Applying r; — sh

-2 3= J

Applyingr, =1, —

]
=
[ S R ]
Il
—
| ra |
| =
= =]

Applying r, = 2r,

- -1 2

Applyingry =1, — 5?2
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- [é (:E] =[5 Sla
Hence, it is of the form
| = BA

So, as we know that

I = AlA

Therefore

Al=8B

=41 = [_31 _25] inverse of A

5. Question

Find the inverse of each of the following matrices by using elementary row transformations:

310
2?'

Answer

Given:- 2 x 2 square matrix

Tip:- Algorithm to find Inverse of a square matrix of ‘n’ order by elementary row transformation
(i) Obtain the square matrix, say A

(ii) Write A = I,A

(iii) Perform a sequence of elementary row operation successively on A on the LHS and pre-factor I, on the
RHS till we obtain the result

I, = BA
(iv) Write A1 =B
Now,

We have,
A=1,A

Where |, is 2 x 2 elementary matrix
3 10 1 0
- [2 7 = [0 :L]A

. 1
Applying r; — 3h

-l 31l

Applyingr, =1, — 2r;
1
0

Applying r, = 3n,
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10 1
0 1 -2 3
Applyingry =1, — ??'2

-[p =15 S
Hence, it is of the form

| = BA

So, as we know that

| = A1A

Therefore

Al=8B

=471 = [_72 _?%0] inverse of A

6. Question
Find the inverse of each of the following matrices by using elementary row transformations:
012]
123
311 |
Answer
Given:- 3 x 3 square matrix
Tip:- Algorithm to find Inverse of a square matrix of ‘n’ order by elementary row transformation
(i) Obtain the square matrix, say A
(ii) Write A = I,A

(iii) Perform a sequence of elementary row operation successively on A on the LHS and pre-factor |, on the
RHS till we obtain the result

I, = BA

(iv) Write Al = B
Now,

We have,
A=13A

Where I3 is 3 x 3 elementary matrix

0 1 2 1 0 0
=1 2 3[=1]0 1 0|A
3 11 0 01

Applying ry <= 1,
1 2 3 0 1 0
=10 1 2(=1|1 0 O0|A
3 11 0 01

Applyingr; =15 — 3y
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1 2 3 0 1 0
=10 1 2|=11 0 0fA
0 -5 -8 0 -3 1
Applyingry =1, —2r, andry = 13 + by
10 -1 -2 1 0
=10 1 2|=|1 0 0fA
0o 0 2 5 -3 1

. 1
Applying r; = S

10 -1 [2 1
=0 1 2= 0
2

0 0 1

[N ]
[ I T ]
=

Applyingry =1, +mryand r, = 1, — 21y

1 1
1 0 0 5 2
0 1 0 - 1{A
0 0 1 3 1
2 2
Hence, it is of the form
| = BA
So, as we know that
| = A'lA
Therefore
Al=8B
r 11
2 2 2
=241t=|—-4 3 1]|inverseofA
5 3 1
2z 2

7. Question

Find the inverse of each of the following matrices by using elementary row transformations:

L T
_— =
w o L

=

Answer

Given:- 3 x 3 square matrix

Tip:- Algorithm to find Inverse of a square matrix of ‘n’ order by elementary row transformation
(i) Obtain the square matrix, say A

(ii) Write A = I,A

(iii) Perform a sequence of elementary row operation successively on A on the LHS and pre-factor I, on the
RHS till we obtain the result

I, = BA
(iv) Write Al = B

Now,
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We have,
A=I15A

Where I3 is 3 x 3 elementary matrix

2 0 -1 [L 0 0
sls 1 o|=]0o 1 o|a
01 3 00 1

Applying r; — é?‘l
10— 5 0
s 1 o|= o 1 ol
01 3 00 1
Applyingr, =1, — bry
1 0 -1 100
_2 2_
“lo1 2|=]-2 1 oA
2 2
01 3 0 0 1
Applyingr; =1, — 1y
1 0 -2 10 o0
_2 2_
=01 Z|=|-2 1 o0|Aa
2 2
00 : 11
2 2
Applying r; — 2y
1 0 -3 2 0 o
_2 2_
“lo 1 2|=]-2 1 o|A
2 2
00 1 5 —2 2

. 1 5
Applyingry =1y +omzandry =1, — g?'g

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

0 0 1 2

A

Hence, it is of the form
| = BA

So, as we know that

| = A1A
Therefore
Al=8B
3 -1 1
=>41=|-15 6 —5|inverseof A
5 -2 2

8. Question

Find the inverse of each of the following matrices by using elementary row transformations:
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231]
241

372

Answer

Given:- 3 x 3 square matrix

Tip:- Algorithm to find Inverse of a square matrix of ‘n” order by elementary row transformation
(i) Obtain the square matrix, say A

(ii) Write A = I,A

(iii) Perform a sequence of elementary row operation successively on A on the LHS and pre-factor |, on the
RHS till we obtain the result

Ihn = BA

(iv) Write A1 =B
Now,

We have,
A=I5A

Where I3 is 3 x 3 elementary matrix

2 3 1 1.0 0
{2 4 1|=1]0o 1 o|a
3 7 2 00 1
Applying r; — g?‘l
RNy
2l2 4 1|=]o 1 o|A
3 7 2 00 1

Applyingr, =1, —2ryandr; =13 — 31y

1 2012 10 o0
2 2 2
=0 1 o|]=|-1 1 o|a
o 22 [-2 0 1
2 2 2

H - - 3 - - - 5 -
Applyingr, =1, — 37 andry =13 — o7

1 0 2 2 -2 9
2 2
=0 1 o|=]-1 1 o|A
0 0 2 1 -2 1
2 2
Applying r; = 21
1 0 2 2 -2 9
- 2| 2 A
01 0/=|-1 1 o
00 1 2 -5 2

Applyingry =1, — é?‘g
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1 0 0 1 1 -1
=|0 1 0]=|-1 1 0
0 0 1 2 =5 2

Hence, it is of the form

| = BA

So, as we know that

| = AlA

Therefore

Al=8
1 1 -1

>41=|-1 1 0 | inverse of A
2 -5 2

9. Question

Find the inverse of each of the following matrices by using elementary row transformations:

3-3
2-3
0-11 |
Answer

Given:- 3 x 3 square matrix

Tip:- Algorithm to find Inverse of a square matrix of ‘n’ order by elementary row transformation

(i) Obtain the square matrix, say A

(ii) Write A = I,A

(iii) Perform a sequence of elementary row operation successively on A on the LHS and pre-factor I, on the

RHS till we obtain the result
I, = BA

(iv) Write A1 =B

Now,

We have,

A=I15A

Where I3 is 3 x 3 elementary matrix

-3 4 0 0
-3 4 1 0]A
-1 1 0 1
Applying r; — é?‘l
1 -1 = 200
= a2 _ a2 A
2 =3 4/~ 10 1 0
0 1 1 0 0 1

Applyingr, =1, — 2r,
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1 -1 : I 00
3 3
lo -1 2[=1]-2 1 oA
3 3
0 -1 1 0
Applying r, = —15
1 -1 2 10 o0
3 3
o 1 == -1 of~
3 3
0 -1 1 0 0 1

Applyingr, =1 +1, andry =13 + 13

10 0 1 -1 0
01 —= 2 10
= 3= |z A
0 0 -3 11
3 3
Applying r; = —3n,
10 0 1 -1 0
=01 -3=[2 -1 ofa
00 1 -2 3 -3

Applyingr, =1, + g?‘g

1 0 0 1 -1 0
=10 1 0|=1|-2 3 —4|A
0 0 1 -2 3 -3

Hence, it is of the form

| = BA

So, as we know that

| = AlA

Therefore

Al=8B
1 -1 0

=>A4"1=|-2 3 —4|inverse of A
-2 3 -3

10. Question

Find the inverse of each of the following matrices by using elementary row transformations:
2-141]
4 02

3-27

Answer

Given:- 3 x 3 square matrix

Tip:- Algorithm to find Inverse of a square matrix of ‘n’ order by elementary row transformation
(i) Obtain the square matrix, say A

(ii) Write A = I,A
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(iii) Perform a sequence of elementary row operation successively on A on the LHS and pre-factor I, on the
RHS till we obtain the result

I, = BA

(iv) Write Al =B
Now,

We have,
A=I3A

Where I3 is 3 x 3 elementary matrix

1 0 0
= —1 0 1 0]A
—1 0 01

Applyingr, =1, —2r, andry =1, — 13

0 0
= —1 —1 1 0]A
0 1
Applying r, = —1;,
1 2 0 1 0 0
=10 1 1|=|2 -1 0|A
0 -3 3 -1 0 1

Applyingry =1, —2r, andry = 13 + 31,

10 -2 [-3 2 0
=0 1 1|=]2 -1 o|A
00 6 5 -3 1

Applying r; = é?‘g
1o -2 [2 20
=01 1|=|2 ~1 0ja
00 1l |3 =33

Applyingr, = + 2 andrn, =1, — 13

4 1
too |3 3
=>[010]= - —z|a
2 ]
00 1 !
2

Hence, it is of the form

[+ S BT O B |

| = BA

So, as we know that
I = ATA

Therefore

Al=8B
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1].
-3 3 inverse of A

[+ S BT O B |

o |

11. Question

Find the inverse of each of the following matrices by using elementary row transformations:

3
4
1

-

—t

[

1
31
Answer

Given:- 3 x 3 square matrix

Tip:- Algorithm to find Inverse of a square matrix of ‘n’ order by elementary row transformation
(i) Obtain the square matrix, say A

(ii) Write A = I,A

(iii) Perform a sequence of elementary row operation successively on A on the LHS and pre-factor I, on the
RHS till we obtain the result

Ihn = BA

(iv) Write Al = B
Now,

We have,
A=15A

Where I3 is 3 x 3 elementary matrix

—13 1 0 0
0 1 0]A
0 01

. 1
Applying r; — sh

1
=1

0 0
1 o]A
3 0 1

== ST

1 3
2z 2
2 4
1 1

Applyingr, =1, —nandry =13 —3n

1 =2 32 I 9 o0
22 2
=lo 2 2|=|-% 1 ofa
g 2 2
o 2 -} |-2 01
2 2 2
Applying r, = %?‘2
1__1 3 E 0 0
2 2 1 2
=10 1 1|=|—-z - 0]A
3 7 2=
0 - — _2
p p 2CIZL

Get More Learning Materials Here : & m @\ www.studentbro.in



. 1 5
Applying 1y =1y +-m and g = 13 — 2?'2

2 1
10 2 s 3 0
=lo 1 1|=]_1 2 ,|A
0 0 —6 5 5
-1 -1 1
Applyingi~'3—>—£?'3
1o
1 0 2 503
=0 1 1l=|—-- - 0|A
001 R,
6 6 5]

Applyingr, =, —ryandr, =1, — 2n

T
1 0 0 15 15 3
11 7 1
:[0 1 0]_ “I0 30 s A
001 11t
5] 5] &
Hence, it is of the form
| = BA
So, as we know that
| = A1A
Therefore
Al=8
i -z 1
15 15 3
At =|-2 7 I linverseofA
30 a0 5]
1 r _1
5] 5] &

12. Question

Find the inverse of each of the following matrices by using elementary row transformations:

231

Answer

Given:- 3 x 3 square matrix

Tip:- Algorithm to find Inverse of a square matrix of ‘n’ order by elementary row transformation
(i) Obtain the square matrix, say A

(ii) Write A = I,A

(iii) Perform a sequence of elementary row operation successively on A on the LHS and pre-factor I, on the
RHS till we obtain the result

I, = BA

(iv) Write Al =B
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Now,

We have,

A=13A

Where I3 is 3 x 3 elementary matrix
[1 1 2] [1 0 0

=3 1 1 0 1 0|A

2 3 1 0 0 1

Applyingr, =1, —3r, andry =1, — 21

S EER

. -1
Applying r, — ST

11 2 1 0 0
=lo 1 2|=|2 -1 o|a
2 2 2
01 -3 L2 0o 1

Applyingr, =, —n,andry =13 — 13

10 -1 [-¥ 2 o
_2 2 2
=lo 1 2]|=|2 -1 ofa
2 2 2
0 o 4| |7 o1 12
2 2 2 2
. 2
Applying r; = -7
1 1
10 -2 |2 z 0
2 3 1
= 0 2= 3 3 0 |A
2 7 1 2
0 1 n Tu o u

Hence, it is of the form
| = BA

So, as we know that

| = A1A
Therefore
Al=8
2 5 1
11 11 11
= A1 1 _2 2= linverse of A
11 11 11
7 2
11 11 11
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13. Question

Find the inverse of each of the following matrices by using elementary row transformations:

2-14]
4 02
3-27
Answer

Given:- 3 x 3 square matrix

Tip:- Algorithm to find Inverse of a square matrix of ‘n” order by elementary row transformation

(i) Obtain the square matrix, say A

(ii) Write A = I,A

(iii) Perform a sequence of elementary row operation successively on A on the LHS and pre-factor I, on the

RHS till we obtain the result
I, = BA

(iv) Write A1 =B

Now,

We have,

A=I5A

Where I3 is 3 x 3 elementary matrix

2 -1 4 10 0
{4 0 2/=]0 1 o|a

3 —2 71 lo o 1
Applying r; — g?‘l

1 —2 2 10 o0
= 2_2 A

4 0 2/=1lo 1 o

3 -2 7 00 1

Applyingr, =1, —4r,andr, =13 — 31,

1 = 2 1 00
2 2
=0 2 -6|l=[-2 1 ola
0 -2 1 -2 01

1 2= 2 : 00
=01—3=—1§0A
1
0 -2 1 “3 901

. 1 5
Applying 1y =1y +-m and g = 13 — 2?'2

1
10 2 0 ;0
=01—3=—1§0A
4
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Applying r; = —2n,

. 0o 2 o0
10 4
“lo 1 —3|= |71 7 0]AA
0 0 1 4_E_2

Applyingry =1, — 5?'3 and 1, = 1, + 31y

10O
010 11—1—6A

0 0 1

Hence, it is of the form
| = BA

So, as we know that

| = A 1A

Therefore

Al=8
-2 ; 1

=2A1=|11 —1 —g@|inverseof A
4 — -2

2
14. Question
Find the inverse of each of the following matrices by using elementary row transformations:
30-1]
230
04 1_
Answer
Given:- 3 x 3 square matrix
Tip:- Algorithm to find Inverse of a square matrix of ‘n” order by elementary row transformation
(i) Obtain the square matrix, say A
(ii) Write A = I,A

(iii) Perform a sequence of elementary row operation successively on A on the LHS and pre-factor I, on the
RHS till we obtain the result

Ihn = BA

(iv) Write A1 =B
Now,

We have,
A=I5A

Where I3 is 3 x 3 elementary matrix
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3 0 —1 10 0
{2 3 o|l=]0o 1 o|a
0 4 1 0 0 1

Applying r; — 2?‘1
1 0 —g g 0
22 3 o|=fo 1 o|A
0 4 1 00 1

Applyingr, =1, — 2r;

1 0 —g g 0 0
Tloos 2= (-2 1 o]A
0 4 1 0 0 1

Applying r, = é?‘?_

10 —g g 0 0
“lon -] s
0 4 1 0 0 1

Applying r; = 1y — 4n,
10 —g g 0 0
=lo 1 2|=|-2 2 o|a
9 9 3
00 1 !
9 9
Applying r; = 9y
1 0 —g g 0 0
loa Fl=| o
0 1 g8 —12 9

. 1 2
Applyingry =1, + 37 andm, =1, — N

1 0 0 3 -4 3
=10 1 0|=(|-2 3 -2
g —12

0 0 1 9

A

Hence , it is of the form

| = BA

So, as we know that

| = A'lA

Therefore

Al=8B
3 -4 3

=471 = [_2 3 —2] inverse of A
8 -—-12 9

15. Question

Find the inverse of each of the following matrices by using elementary row transformations:
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13-2]

=30 1
21 0f
Answer

Given:- 3 x 3 square matrix

Tip:- Algorithm to find Inverse of a square matrix of ‘n’ order by elementary row transformation
(i) Obtain the square matrix, say A

(ii) Write A = I,A

(iii) Perform a sequence of elementary row operation successively on A on the LHS and pre-factor |, on the
RHS till we obtain the result

I, = BA

(iv) Write Al = B

Now,

We have,

A=13A

Where I3 is 3 x 3 elementary matrix
[ 3 —2] [1 00

30 0 1 0]A

1 0 0 1

Applyingr, =1, + 3r, andry =13 — 21y

1 3 -2 1 0 0
=0 9 -—-5/=13 1 0|A
0 -5 4 -2 0 1

Applying , = _?1?'2
11 2 1 0 0
slo 1 2|=]2 -I ola
2 2 2
0 1 -3 -2 0 1

Applyingry =1, —3r, andry = 13 + 5y

1 0 -2 0 - o0
3 3
5 1 1
=0 1 —;= E % 0lA
00 2| [-2 2 1
9 a2 9
. 9
Applying 1y — oh
1
10 —= 0 -5 0
- =2 r ofa
0 1 —|— 3 9
00 11 [-2 2 2
11 11 11

Applying 1y, = 1y + g?'g andr, =1, + 13
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2z
1 0 0 22L:L 4‘11 l_l
=10 1 0= T 1 EA
oo f 3 s =

[
[
[
[
[
[

Hence, it is of the form
| = BA

So, as we know that

| = AlA
Therefore
Al=8
_1r _2 3
11 11 11
4 5 .

=>4 1| = = Zlinverse of A

1 11 11

i 5 2

[
[
[
[
[
[

16. Question

Find the inverse of each of the following matrices by using elementary row transformations:

|
LN
]

[V
| N Iy —
(™

1

[a—

Answer

Given:- 3 x 3 square matrix

Tip:- Algorithm to find Inverse of a square matrix of ‘n’ order by elementary row transformation
(i) Obtain the square matrix, say A

(ii) Write A = I,A

(iii) Perform a sequence of elementary row operation successively on A on the LHS and pre-factor I, on the
RHS till we obtain the result

I, = BA

(iv) Write Al = B
Now,

We have,
A=13A

Where I3 is 3 x 3 elementary matrix

112 1 0 0
010
1

Applying r; — —1ny

A

=

1 -1 -2 -1 0
=1 2 3|=10 0
3 1 1 0 0 1

Applyingr, =1, —nandry =13 —3n

A

=
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1 -1 -2 -1 0 0
=10 3 5]1=11 1 0]A
0 4 7 3 01

Applying , = é?‘?_
1 -1 -2 -1 0 0
5 1 1
=0 1 -|l=|=- = O0]A
3 3 3
0 4 7 3 01

Applyingry =, +1, and ry = 13 — 41,

10 -3 [-2 2 o
3 3 3
3 1 1
=0 1 P % 3 0]A
00 - |
3 3 3
Applying r; = 31,
10 -] [-2 % o
_3 3 3
“lo1 2= I oA
3 3 3
00 1 5 —4 3

. 1
Applyingry = r, + R andt, =1, — g?'g

1 0 0 1 -1 1
=10 1 0|l=1]|-8 7 —5|A
0 0 1 5 —4 3

Hence, it is of the form

| = BA

So, as we know that

| = A'lA

Therefore

Al=8
1 -1 1

>A1t=|-8 7 —5|inverseofA
5 —4 3
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