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Exercise 4.4

Question 1:

Find adjoint of each of the matrices.

M

Answer

| 2
Let A= .

We have,

) A, A, 4 =2
coadid = =L
A A5 =3 I

Question 2:

Find adjoint of each of the matrices.

2 3 5
-2 ] 1
Answer
1 -1 2
Letd=|2 3 5
-2 0 1
We have,
3 5
4,= =3-0=3
] 1
2
A =1, ‘——(EHU}——IE
2 : .
A, = =0+6=06
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-1 2
A, =~ =—(-1-0)=1
=l =10

I 2
A, = =1+4=35
= =2
1, = I ' 0-2)=2
a3 __2 __( - }_
4= F=ssme=-m
31 .-'g 5 - -

1 2
A, =~ =—(5-4)=-1
32 2 5 { }

1 -1
A, = =3+2=5
22 3

A4, 4, A,] [3 | -11
Hence, adjid=| 4, A4, A, |=-12 5 -1
4, A, A,| |6 2 5

Question
Verify A (adj A) = (adj A) A = |A|T
M2 3
=4 —f
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o3 ]

we have,
Al==12=(-12)=-12+12=0

LR PSR

[-12+12 -6+61 [0 0

| 24-24 12-12| |0 0
-6

Also, (majr’A] A =[
4

_[-12+412 ~18+18] [0 0

| o8-8 12=12 | |0 0

Hence, A(adjd)=(adjd) A=|A|I.

Question 4

Verify A (adj A) = (adj A) A = AT

1 =] 2
3 ] —2
1 0 3
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A=|3 0
|

A=1(0-0)+1(9+2)+2(0-0) =11
1 0 o] [11 0 0
slAlr=11]0 I 0|=[0 1m0
0 0 1|0 0 1
Now,

4,=0,4,=-(9+42)=-11,4,=0
Ay =—(-3-0)=3.4,, =3-2=1,4,, =—(0+1) = -1
Ay =2-0=2.4,=—(-2-6)=8.4, =0+3=3
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0 3 2
soadid=[-11 1
0 -1 3
Now,
1 -1 210 3 2]
Aladj4)=| 3 0 =2|-11 1 8
1 3(0 -1 3
(041140 3-1-2 2-8+6 |
=|0+0+0 9+0+2 6+0-6
h{]+[}+[} 3+0-3 2+{]+@_
M1 0 0
=0 11 0
0 0 11
Also,
0 3 2 -1 2
(adjd)-A=| =11 1 813 0 =4
0 -1 31 0 3
0+9+2 0+0+0 0D—-6+6
=|-11+3+8 114040 -22-2+24
0-3+3 0+0+0 0+2+9
11 0 0
=0 11 0
0 0 11

Hence, A(adjd)=(adjA) A =|4|1.

[~
Find the inverse of each of the matrices (if it exists).
-1
=3 2

Answer
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-1 5
Let A= .
-3 2

we have,
A=-2+15=13
Now,
A, =2,4,=3,4, =-5,4,, =-1
2 -5
adid =
3 -1
-1 | 1 2 -5
A =—adid=—
A 133 -1

Question 7:

Find the inverse of each of the matrices (if it exists).

1 2 3
0 2 4
] 0 5
Answer
1 2 3
LetA=|0 2 4
0 0 3
We have,
|A!=I{Iﬂ—ﬂ}—-i[ﬂ—ﬂ)—ﬁ[ﬂ—ﬂ}z L0
Now,

A, =10-0=10,4,=—(0-0)=0,4,=0-0=0
Ay =—(10=0) = =10, 4,, =5-0 =5, 4,, =—(0-0)
‘zij'l 23—6:2"‘43: :—{4—[}}:—4~A.‘|3 =u_ﬂ:2

0
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10 -10 2
~adid=| 0 5 4
0 0 2
0 -0 2
ca =L aga="10 5 -4
A 10
0 0o 2

Question 8:

Find the inverse of each of the matrices (if it exists).

1 0 0
3 3 0
5 2 -1
Answer
1 0
Letd=|3 3 .
5 2 -1
We have,
A|=1{—3—ﬂ}—ﬂ—ﬂ——3
Now,

A, =-3-0=-34,=—(-3-0)=3,4,=6-15=-9

A, =—(0-0)=0,4, ==1-0=-1,4,, =—(2-0)=-2
4,=0-0=0,4,=-(0-0)=0,4,=3-0=3

s 0 0
sadid=| 3 |
9 2 3
[-3 0 0
A'=—adid=-—| 3 -1 0
9 -2 3

Que

Find the inverse of each of the matrices (if it exists).
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2 1 3
4 -1 0
=7 2 1
Answer
2 1 3]
Letd=]|4 -1
-7 2 I
We have,

A|=2(-1-0)-1(4-0)+3(8-7)

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

=-2-4+3
=-3
Now
A, =-1-0=-1,4,=-(4-0)=-4,4,=8-7=
Ay =—(1-6)=5.4,,=2+21=23,4,,=—(4+7)=-11
A, =043=3,4,=-(0-12)=12,4,, =-2-4=-6
-1 5 3
adid=|-4 23 12
1 -11 -6
-1 5 3
-t adid=-=|-4 23 12
g 1 -11 -6
Questiorn

Find the inverse of each of the matrices (if it exists).

Answer
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1 -1 2
LetA=|0 2 -3
3 2 4

By expanding along C,, we have:
A|=1(8-6)-0+3(3—-4)=2-3=-1

Now,

4,=8-6=2,4,=-(0+9)=-9,4,=0-6=-6

Ay =—(-4+4)=0,4, =4-6=-2,4,, =—(-2+3) =1
A, =3-4=-1,4,=—(-3-0)=3,4,=2-0=2

2 0 -1
nadidi=|-9 -2 3
-6 -1 2

2 0 -1 2 Ll

A= —adid=-|-9 -2 3 |=|9 2 -3

-6 -1 2 6 1 -2

Questio

Find the inverse of each of the matrices (if it exists).
1 ) ()
0 cosa  sina
0 singg —cosa

Answer
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1 0 0
letd=|0 cosg¢ sing
0 sing  —Ccosda
We have,
A= 1(—*:{:-5”0: —sin’ a} = —{cos" a+sin’a)=-1
Mow,
Ay =-cos’a—sin"a=-1,4,=0.4,=0

A4, =0,4,, =—cosa. 4,, =—-sina

A, =04, =—sina, A, =cosa

-1 0 0
soadid =0 —COS —5in
0 —sin COS
-1 0 0 1 0 0
LA = I cadid =—| 0 —COS —sing |=|0 Coser  sine
0 —sing COScr 0 sing  —cosa

Questior

3 ? () 8 - | -1 41
Let A= and B = 1 9! Verify that (AB) =B A

Answer

LetA=

2
We have,
A|=15-14 =1

Now,
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6 8
Now, let B = .
7 9

We have.
B =54-56==-2

9 -8
" adjB =
el

9
= 4
4] -
.-.3-‘:;@'3:-;[ ﬂ: 2

7 i) 7 3
5 :
Now,
9
3
B_I‘fji_l — 2 [ 3 _7]
7 3 -2 3
2
_45 g8 03 12 1 87
_| 2 2 _| 2 2 (1)
35 ‘6 49 _9 47 v.d
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Then,
3 7
AB— 3 {1 8
2 57 9
[18+49 24 463
12435 16+45
[67 87
147 6l
Therefore,we have| AB|= 67x 61-87x47 = 4087 - 4089 = 2.
Also,
61 —87
adil AB)=
i(4B) [—4? 6?}
EE 1[61 87
o (AB) = ——adj(AB) = -
(45) \AB J(45) 2{4? (;?}
61 87
|2 2 (2
47 67| %
2 2

From (1) and (2), we have:
(AB)™t = B7lA™!

Hence, the given result is proved.

ion 15:

1 .
5l show that 4° ~54+ 71 =0, Hence find 4.

Answer
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7 07 0] [o 0

o -7flo 7] lo o

Hence, 4° —54+71=0.

A A=54=-T1

= A-A(A) 5447 = 714" [ Post-multiplying by 4™ as |4|=0]
= A(AA™)=51==74"

= Al =51 =-T74"

= A" =—;{/J‘—5I}

A = i(_w- A)

il N

tion 1

3 2
For the matrix 4 =| | l J, find the numbers a and b such that A> + aA + bI = O.

Answer
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S E 273 2] [9+2
aa R 1171341

Now,

A +ad+bl =0

=(A4) A +adA" +bIAT =0
:>A(AA ') +al +b(14 ')=f:::r
= Al+al +bA™" =0

= A+al =—-bA"

= A" =—]E(x:i+af}

Now,

|
A_]: ] aﬂﬁ’{:;l ]

|4

We have:

I | N

6+2] [11 8
241 |4 3

[Fﬂﬂl—mullipl}fing by A7 as |4| ;.-:{]:I

-2
3

~3=a
0 B 1| 3+a 2 B b
all bl 1+a| 1

b

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

A

A,

Hence, —4 and 1 are the required values of a and b respectively.

=l=a
b
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Question 15:
1 1 1
For the matrix A4 =/ 1 2 -3|show that A> — 6A° + 54 + 11 I = O. Hence, find
At 2 -1 3
Answer
1 1 1
A=11 2 -3
2 -1 3
1 1 1|1 1 1]
A =1 2 -3|[1 2 -3
2 -1 32 -1 3 |
1+1+2 1+2-1 1-3+3 4 2 1
=[1+2-6 1+4+3 1-6-9 [=|-3 8 ~14
2-1+6 2-2-3 2+3+9 7 -3 14
[ 4 2 1 1 I
A=A A= -3 8 1411 2 =3
7 3 14 || 2 A 1 3
44242 444-1 4-6+3
=|-3+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
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LA —6AT+5A+1

8 7 1] 4 2 1 1 1 1 1 0 0
=|-23 27 —-69 |=6] =3 8 -14 |+5]1 2 =3[+11]0 1
132 -13 58 | 7 -3 14 2 -1 3 0 0 1
i 7 1 ] [ 24 12 6 | [5 5 5 11 0 0
=|=23 27 69 |=| =18 48 -84 |+|5 10 ~15(+|0 11 0
132 -13 58 | |42 -18 84 | |10 -5 15 0 0 11
24 12 6 | [ 24 12 6 |
=|-18 48 —84 |—|-18 48 -84
42 -18 84 | |42 -18 84 |
0 0 0
=0 0 0(=0
0 0 0

Thus, 4" —64" +54+11/ = 0.

Now,
A =64 +54+111 =0
= (AAA) A" —6(AA) A +5447 +1114" =0 [ Post-multiplying by A™" as |4 =0]

= AA(AA")-6A(AA")+5(44 )= -11(14")

= A" =6A+5=-114"

= 4 ]=—II—I(A"—(:.,4+5I) (1)
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Now,
A —6A+5]
4 2
=|-3 8
7 -3
4 2
=|-3 8
7 -3
9 2
=|-3 13
7 -3
3 —4
=-9 1
-5 3

~14

From equation (1), we have:

3
1 —Q

11

e

—2

2 -1
Ifd=|-1 B
1 ~1

Answer

-4

1 1
—6|1 2
2 -1
116 6
~ 6 12
112 —6
1 le 6
~6 12
| _]2 —6
-5 -3
4 =L 4]
1]
] 5

—-18
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1 0 0
+5/0 1 0
0 0 1
5 0 0]
+|0 5 0
0 0 5
5
—4

—1 | verify that A*> — 6A% + 94 — 4] = O and hence find A™!

2
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2 -1 i
A=|-1 2 -1
1 -1 2
2 -1 17 2 —1 1
4 =| -1 2 —1 || =1 2 -1
1 -1 201 -1 2
4+1+1 —2-2-1 241+2
=|-2-2-1 +4+1 -1-2-2
24142 —1-2-2 1+1+4
6 -5 5
5 -5 6
6 -5 572 —~ 1
A=A"4=|-5 6 -3 -1 2 -1
5 -5 6 |1 —1 2
[12+5+5 -6-10-5  6+5+10
=[-10-6-5  5+12+5 Sadc o
10+5+6 —5-10-4 TP
22 21 21
=[-21 22 21
21 21 22
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Now,

A =64 +94-41

[ 22
=| =21
21

22
=|-21
| 21
40

=[-30

30

=21
22
=21
=21
22
=21
—30
40
=30

21] [o
=21 |=-6]| =5
22| |5
21] [ 36
-21|-| =30
22| | 30
30 | [ 40
—30 |—| =30
40 | | 30

A oA +04-a] =0

Now,

A =64 +94-41 =0
= (AAA) A =6(AA) A" 944 =414 = O
= AA(AA)-64(A447")+9(44 ") =4(14")
= AAI - 641 +9] =44
= A —6A4A+9]=44"

=4 1=&(A’—6:1+9f)

A —64+9]
6 25
=|-5 6
5 =5
K 5
=|-5 6
E -5
3 1
=|1 3
-1 1

5 g

~5 |=6|=1

6 1
1 12

—5(-|-6

6 | |6

—11

1

3_

From equation (1), we have:

5 2
-5 |+9| =1
O | 1
30 ] [18
=30 |+| -9
36| |9
0] [0
-30|=|0
40 | |0

1 0
~11+9[0

2 0
6 9
—6|+|0
12 0

2 —1|-4|0
-1

9 97 [4
18 -9|-|0
-9 18| |0

0

0
0 0

[Pasl-muluplying by A7 as | 4| aeﬂ]

0
0 0
0 0
0
0
9
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| 3 ] -1
A'==|1 3 ]
4
-1 ] 3
Question 17:

Let A be a nonsingular square matrix of order 3 x 3. Then aajf'f1|is equal to

A. 4 B.|4] c.|4 p. 3|4
Answer B
We know that,

4 0 0
(adid) A=4|T=|0 4 0
0 0 A
|4 0 0
= (adjd) 4 =0 A 0
0 0 A
1 0 0
= ladjd| 4)=|4" |0 1 0| =|4[ (1)
0 0 1

" |adjd| = |4 :

Hence, the correct answer is B.

Question 18:

If A is an invertible matrix of order 2, then det (A7) is equal to

A. det (A) B.

Answer

C.1D.0

1
det( A)

. : 1.
Since A is an invertible matrix, 4 ' exists and 4™’ =Hur{;A,
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b
As matrix 4 is of order 2, let A = {a {J.
[&

nmm|4:ad_hcmma¢A:{d 'ﬁ}

= o
MNow,
d b
A A
A"zlaajf.d: 4
A - a
4|4
d b
A A -
.$W=|| ||=ljd b:‘im-mp ) B
- a |4 |-e a [’ { |4
A A
1
sdet(A)=
)= )

Hence, the correct answer is B.
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