NCERT Solutions for Class-XII Maths

Chapter-4.5

NCERT Math Class 12

Find adjoint of each of the matrices in exercises 1 and 2.

b

1. Hence, 4= E ﬂ, therefore, Ai1=4 An=-3 Au=-2 An=1

- : 4, 4 4 2
Adjoint of matrix 4= " ?'|=
A -3 1
12 22
1 -1 2
2. 2 3 5
-2 0 1

2.  Adjoint of the matrix A = [ajj]nxn is defined as the transpose of the matrix [Ajj]nxn Where
Ajj is the co-factor of the element aj;.
Let’s find the cofactors for all the positions first-
Here, A1 = 1{(3x1-0x5)}=3

Similarly,
A =-12, A13=6, A21=1, Axn=5, A»=2, A31=-11, A3»=-1, A3z =5.
A A A
11 21 31
~AdGA=|A A A
12 22 32
A A A
13 23 33
3 1 -11
=|-12 5 -1
6 2 5
3. { 2 3 }
4 -6
3
3 Here, 4= { 6} , therefore,



Aii=-6 An=4 Ay=-3 Apn=2
A|=—12+12=0

ade= A11 A21 _ -6 -3
A A 4 2
12 22
) 2 3|-6 -3 -12+12 —-6+6 0 0
A (adj A) = = =
-4 -6/l 4 2 24-24 12-12 0 0
] -6 3|2 3 —-12+12 -18+18 0 0
(adj A).A = = =
4 2114 -6 8§-8 12-12 0 0
1 0 0 0
| A|.I=0. =
0 1 0 0

Hence, A((adj A) = (adj A). A =[a]. T = {g 0}

0
1 -1 2
3 0 -2
1 0 3

Adjoint of the matrix A = [ajj]nxn is defined as the transpose of the matrix [Ajj]axn Where
Ajj is the co-factor of the element aj;.

Let’s find the cofactors for all the positions first-

Here, A11 = 0, A12 =-1 1, A13=0, A21=3, Azz = 1, A23 = -1, A31=2, A32 = 8, A33 =3.

A11 A21 A31
~ Adj A= A12 Azz A32
A13 A23 A33
0 3 2
=|-11 1 8
0 -1 3
1 -1 24 0 3 2 11 0 0
So,LHS = A(AdjA)=|3 0 -=2|-11 1 8|=0 11 O
1 0 30 -1 3 0 0 11
0 3 2|1 -1 2 11 0 0
Also AdjA(A)=|-11 1 8|3 0 -2 —{0 11 0
0 -1 3|1 0o 3 0 0 11

Determinant of A = |A|=11



1 00 11 0 0
SoRHS=|A[I=11/0 1 0|=/0 11 0
0 0 1 0 0 11
11 0 0
Hence A(AdjA)=AdjA(A)=|AI=| 0 11 0 | {hence proved}
0 0 11

Find the inverse of each of the matrices (if it exists) given in Exercises 5 to 11.

2 =2

4 3
Here, A:{2 _2}
4 3

Therefore, A11 =3 A12 =-4 A21 = 2A22 =2
|A|=6+8=14=0 = A! exists.

1 . 1 A11 A21 _L 3.2
A A 14| 4 2
12 T2

———adj A=—
| 4] ||

-1 5
=
We know that A~ =
A
Adjoint of the matrix A = [ajj]n~n is defined as the transpose of the matrix [Ajj]nxn Where
Ajj is the co-factor of the element aj;.

Let’s find the cofactors for all the positions first-
Here, A11 = 2, A12 = 3, A21=-5, A22=-1.

A A
~ Adj A= 11 21
A

e

AdjA

A

12 22

-3

And |AJ=-1(2)-(-3)(5)=13

-5
So A_I:LAde:i 2 5 _ 13 13
A 13(3 -1] |3 -1

13 13



1 2 3
0 2 4
0 0 5
1 2 3
Here, A=|0 2 4
0 0 5
Therefore, |A| = 1(10 —0)—2(0—0) + 3 (0 —0)= 10 £ 0 = A" exists.
A1 =10 An=0 Ai3=0
Az =-10 Axn=5 Az =0
Az =2 Ay =—4 Azz=2
1 1 1 All A21 A31 1 10 -10 2
A =—adjA=—|A_ A A |=—|0 5 -4
|A| |A| 12 22 32 10
A 0o 0 2
13 23 33
1 0 O
3 3 0
5 2 -1

Adjoint of the matrix A = [ajj]axn 1S defined as the transpose of the matrix [Ajj]axn Where
Ajjis the co-factor of the element aj;.

Let’s find the cofactors for all the positions first-

Here, A11 = -3, A12 =3, A13=-9, A21=0, Azz = -1, A23 = -2, A31=0, A32 = 0, A33 =3,

A A A
11 21 31
- Adj A= A12 Azz Asz
A A A
13 23 33
-3 0 0
=[3 -1 0
9 2 3
And |A| = -3.
o o )
— 0 0
[0 ‘33 1 (1) 0
A‘1=iAde=— 3 21 0|22 2L ool Lo
|A| (-3) -3 -3 3
@ 231 o 2
— = =] |3 = 4
3 3 30 L0 3 ]




10.

10.

1 0 O
A=l L 0
3
S
L 3 i
2 1 3
4 -1 0
-7 2 1
2 1 3
Here, 4= 4 -1 0
-7 2 1
Therefore, |A|=2(-1-0)—-1(4-0)+3 (8 —=7) =-3 # 0 = A™! exists.
An=-1 An=-4 An=1
A21 =5 Azz =23 A23 =11
A3 =3 Az =12 A3 =-6
1 l All A21 A31 1 _1 5 3
Al=—adiA=—| A4 A A |=—|-4 23 12
|A‘ 'Al 12 22 32 _3
4 4 1 -11 -6
13 23 33
1 -1 2
0 2 -3
3 2 4

Adjoint of the matrix A = [ajj]uxn 1S defined as the transpose of the matrix [Ajj]nxn Where
Ajj is the co-factor of the element aj;.
Let’s find the cofactors for all the positions first-
Here, A11 = 2, A12 =-9, A13=-6, A21=0, Azz = -2, A23 = -1, A31=-1, A32 = 3, A33 =2.
AL Ay Ay
~ Adj A= A12 Azz A32
Ay Ay Ay
2 0 -1
=19 -2 3
-6 -1 2



And |A| = -1.
2 0 -1][=2 0 1

A*:iAde:i 9 2 3|=[9 2 -3
A -1
-6 -1 2 6 1 =2
-2 0 1
Al={9 2 -3
6 1 =2
1 0 0
11. 0 cosa sina

0 sina -—cosa
1 0 0
11. Here, A={0 cosa sina |, therefore
0 sina -—cosa

|A| = 1(~cos2 a —sin’> a) + 0(0 - 0) + 0 (0 — 0) =—1 = 0 = A! exists.

Ann=1 A=0 Ai3=0
A =0 Ay =cosa Ay = —sin a
Az;1=0 Az =—sina Asz=cosa
An A21 A31 1 0 0
_1:Ladj A:L A A A :i 0 —cosa -sina
|A| |Al| 2 T2 Tm| .
A4, A33 0 -sina cosa
-1 0 0

—=A"'=| 0 cosa sina

0 sina -cosa

12. Let 4 :B q and B :{j 2} Verify that (AB) ! = B'AL.

_[3 776 8] [67 877 _ ] .
12. We have AB= L 5}{7 9}{47 61} (61)(67)-(47)(87)= -2

Here determinant of matrix=|ABJ# 0 hence (AB)! exists.



13.

13.

6l 47

61 47| | o —
(AB) ' = Adi(AB) = -| 2 2
|AB| 287 67| |87 67
2 2
: 61 —47]
~ Adj(AB) =
readiamy=| T
o4
So(AB)'=| 2 2
87 67
2 2

Also |A|=1 #0 and |B]=-2 # 0.
~ Al and B! will also exist and are given by-

s 3

(B)"' = AdJ(B) 1{9 _7}

B 2|8 6
And hence,
61
9 715 =2 61 —47 )
B)'A)! =-1 = L| 2
2|-8 6| -7 3 2|87 67 87
-2

If 4 =[ 31 ﬂshow that A2— 5A + 71 = 0. Hence, find A"

LHS=A2-5A +71=AA - 5A +71
3 13 1 31 10
- 2}{—1 2}5[—1 2}7{0 1}
[9-1 342 15 5 7 0
T|-3-2 —1+4}{—5 10}[0 7}
[8-15+7 5-5+40 0 0
T -5+5+0 3—10+7}:[0 0
= A2-5A+71=0
=A?2-5A=-71

Post multiplying by A~! (because |A| # 0)

AAAT - 5AAT = TIAT!
=Al-51=-7A"" [Because AA™! =1]

:>7A‘1=51—A=5L1) ?H_sl ;H(S) (S)H—Sl ;H

}zO:RHS

2 -1
1 3



14.

14.

15.

15.

For the matrix 4= ﬁ ﬂ, find the numbers a and b such that A? + aA + bl = 0.

We have A2 = A.A= {3 1}{3 1}:[10 5}

I 241 2 5 5
SinceA2+aA+bI=FO S}Faf 1}+b{1 O}:o
5 5 1 2 0 1
So A2+aA+bI=FO+3a+b 5+a }:[O 0}
5+a 5+2a+b 0 0
Hence 10+3a+b=0 ...(1)
5+a=0 ...(11)

5+2at+b=0 ...(iii)
From (i) a=-5
Putting a in (ii1) we get b=5
So a=-5 and b=5 satisfy the equation.

1 1 1

For the matrix 4=|1 2 -3, show that A>—6A2+5a+ 11 1= 0. Hence, find A"

2 -1 3
11 11 1 1
A*=44=|1 2 3|1 2 =3
2 -1 3|2 -1 3
14142 1+42-1 1-3+3 4 2 1
=[142-6 1+4+3 1-6-9|=|-3 8 -l14
2-146 2-2-3 2+3+49| |7 -3 14
4 2 171 1 1
A=44=|-3 8 -14||1 2 -3
7 3 142 -1 3
[ 44242 4+4-1 4-6+3 8 7 1
=|-3+8-28 —3+16+14 -3-24-42|=|-23 27 —69
| 7-3+28  7-6-14  7+9+42 32 -13 58
LHS = A3 — 6A2+ 5A + 111
8 7 1 4 2 1 1 1 1 1 00
=23 27 —69|-6/-3 8 —14|+5/1 2 =3|+11]0 1 0
|32 -13 58 7 3 14 2 -1 3 0 0 1




16.

16.

8 7 1 24 12 6 5 5§ 5 11 0 0
=/-23 27 -69|—-|-18 48 -84+ 5 10 -15|+/0 11 O
132 13 58 42 -18 84 10 -5 15 0 0 11

[ 8-24+5+11 7-12+5+0 1-6+5+0
=-23+18+5+0 27-48+10+11 —69+84-15+0
132-42+10+0 —13+18-5+0 58-84+15+11

0 0 0

=0 0 0|=0=RHS

00 0

=A’—6A*+5A+111=0 = A’ —6A%2+5A =-111
Post multiplying by A~! (because |A| # 0)

AZAAT - 6AAAT+5AAT=-111A"!

=AY -6Al+51=-11A"

[Because AA'=1]=11A"1=-A%+6A - 3I

4 2 1 1 1 0
=114"'=-|-3 8 -14|+6/1 2 -3[{+5/0 1 0
7 3 14 2 -1 1

-4 2 -1 6 6 6 500
=114"'={'3 -8 14 |+|6 12 -18|4[0 5 0
-7 3 -14| |12 -6 0 05
—4+6-5 -2+6-0 -1+6+0 -3 4
=114"=| 3+6-0 -8+12-5 14-18+0 {
-7+12+0 3-6+0 -14+18-5

1—3 4 5
=>A4"'=—|9 -1 -4
11
5 3 -1
2 -1 1

If A=|-1 2 -1, verify that A>— 6A% + 9A — 4/= O and hence find A",

2 -1 12 -1 1 6 -5 5
Here A2=AA=|-1 2 -1|-1 2 -1|=/-5 6 -5
1 -1 241 -1 2 5 -5 6



17.

17.

2 -1 16 -5 5 22 21
And hence A’=A. A’>=|-1 2 -1||-5 6 -5|=|-21 22
1 -1 25 -5 6 21 21
& AS—6A%+9A -41
22 21 21 6 -5 5 2 -1 1 1 00
=|-21 22 -21|-6/-5 6 -5|+9(-1 2 -1|-4/0 1 0
21 =21 22 5 -5 6 1 -1 2 0 01
40 =30 30 40 -30 30
=-30 40 -30|—-|-30 40 -30|=0
30 -30 40 30 =30 40
Thus, A3~ 6A% + 9A -41=0
Now, A’— 6A% +9A -41=0,
5 (AAA)- 6 (AA) +9A = 41
Post-multiply with A*! on both sides-
S (AAAAT)- 6 (AAAT) FIAAT =41 A7
S (AAD=6(AD)+9I=4L A {since A.A=T}
— (A.A) - 6A +91 = 4A"! {since X.I =X}
— Al = %(A2 —6A +91)
, 6 =5 5 2 -1 1 1 0 0 : 3 1 -1
=——56—5—6—12—1+9010=Zl31
5 -5 6 1 -1 2 0 0 1 -1 1 3

3 1 1
4 4 4
Hence A" = r3 1
4 4 4
1 1 3
| 4 4 4|

Let A be a non-singular square matrix of order 3 % 3. Then |adj A| is equal to:

(A) Al
(©) |AP

(B) |AP
(D) 3]A]

We know that adj A = |A[]

A= N|W

-

[ N VS Ny [

—_

AW M= N




18.

18.

100 1 00 |4 o
= (adj A)A=| A||0 1 0|=|(adj HAHA|[0 1 o[=|0 |4
0 0 1 0 0 1 0 0
= [adj Al = |AP
Hence, the option (B) is correct.

If A is an ivertible matrix of order 2, then det (A™!) is equal to:
1

(A) det(A) (B) ol
O 1 (D) 0
1
(A)'=—Adj(A
- 1 : 1 . 1 n-1 1
So [(A) [=[—Adj(A) =—|Adi(A) =— A" =—
Ci B Tl

{since adj(A) is of order n and |[Adj(A)[=|A™!}
Alternative-
We know that AA-'=1
So |A||AY=[T]=1
1

Hence [(A) |= m

0
0|4
| A

11



