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EYERCICE 7 1 PACGE NO° 7 99

1. Find the adjoint of each of the following matrices:

.. |—3 5
(#) [ 2 4}
@ [2 o

... |cosax siney
(zi1) l ) }
STy COSCY
1 tans
2
(§er) l—ta.n% 1 1
Verify that (adj A) A= |A| I = A (adj A) for the above matrices.
Solution:
(i) Let
-3 5
A=[2 4]
Cofactors of A are
C11=4
C12=—2
C21=—5
C22=—3
C1 clg]T
Since, adj A = €21 Cao
2 <k
(adjA)=t=5 =3
[4 -5
=L-2 -3
[4 —5”—3 5] _ [—12—10 20—20]
Now, (adjA)A=t—2 —=3iL2 4 6—6 —10—12
— P 0 ]
(adjA)A=L 0 —22
—3 5|[1 0] _ , o0y 1 O] _[-22 O
And,|A||=| 2 4”0 1] = e [0 1] Lo —22]
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O - |5 L] -~ il e
-22 0 ]
Aadja) =t 0 22

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

(i) Let
[a b
A="C d

Therefore cofactors of A are
C11 . d
C12 =—C
C21 - b
sz =4d
T

Cis Clz]
We know that, adj A= €21 Cz2
Therefore by substituting these values we get,
; §

d 2y
(adj A) = [—b aC]
'Y

— d—h bd — bd
Now, (ade)A=[—dc ab] [i g - [ , ; ]

—ac + ac  —bc + ad

(adj A)A = [adg . adE bc]

And, |A|.|:|Ecl 2”(1) ?] = by [(l) (1)] = [adabc adgbc]
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Also,

Af(adjA) = [i g] [—dc _ab] N [adg . ad8 bc]

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

(iii) Let
[cosa sina]
A = lsina cosa

Therefore cofactors of A are

Cii=cosa
Cip=-sina
Cx=-sina
Cx=cosa

Ci1 cu]T
We know that, adj A= [C21 C22

cosa —sinot]T

(adj A) = L—sina  cosa
cosa —sina]
= L—sina cosa
cosa —sincx] [cosa sina]
Now, (adj A) A=L—sina cosallsina cosa
B [ —sin‘a + cos’a cosa. sina — sina. coscx]
—cosasina + sinacosa —sin‘a + cos’a
cos2a 0 ]
(adjaya=t 0 cos2a
Icosa sina”l 0
And, |A|l=!sina cosall0 1
(cos?a — sina) [1 0]
_ ol | R
[coszcx —sin®a 0 ]
= 0 cos?a — sin®a
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cos2a 0 ]
- 0 cos2a

Also, A (adj A)

[cosa sina] cosa —sina] . [cosza—sinza 0 ]

— lsina cosadl—sina cosa 0 cos?a — sin®a
cos2a 0 ]

= 0 cos2a

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

(iv) Let

(i tang
% —tang 1l

Therefore cofactors of A are

C11 =1
Cip =tan (1/2
Cy;=-tan o/2
sz =1
£ clz]T
We know that, adj A= €21 Ca2
T
1 tang]
2
a4
; —tan-—- i)
(adj A) = an
1 —tan?
5 tan% 1

is | —tan ‘;" i | tan §‘
_'can(;t 1 —tang 1

Now, (adj A) A =
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Jla

1 + tan?

I

a 48
tan- — tan ;‘

44 a 2 O
tanc —tan; 1 + tan";

1 = taIlE:f( 0 ‘
0 1 + tan2>
(adj AJA = 2
1 tanj|y o ' ,a\[L 0
And, |A].l= 2
1+ tanzg 0
0 1+ tallzif(

i) tang 1 —tan %
—tan% 1 tan% 1

a a8
tan- — tan ;l

Also, A (adj A) = |

AR

[ 1 + tan?

I

(24 a >
tan-—tan- 1 + tapnge

1 + tan®= 0
0 1 + tan®=

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

2. Compute the adjoint of each of the following matrices.

1\2 2
(i) |2 1 2
P 2 1
1 25
(i) | 2 3 1
~1 1 1
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2 —1 3
(ii2) (4 2 5
0 4 -1
2 0 -1
(<) | 1 0
1 1 3
Solution:
(i) Let

i @ 3
2 1 2
A=lZ B %

Therefore cofactors of A are

C11 =-3

C21 =2

C31 =2

Clz =2

Cn=-

C23 = 2

C13 =2

C23 =2

C33 =-3
Ci1 €y Gy
[Cu Cas Cza]

adj A= Ci; Cap Gy

£

-3 /2 2
2 -3 @€
= 2 2 _3

[—3 2 2111 2 2
2 =3 2112 1 2
Now, (adjA)A=1L 2 2 =Mz 2 1

-3+4+4 -6+2+4 -6+4+2

9-344 4-85+4 4-H47
2+4-6 4+2-6 4+4-3
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5 0 0
0 5 0
=10 0 5
1 2 2||1 0 O 1 0 O
2 1 2110 1 0 0 1 0
Also, |All1=12 2 1110 0 1l=(-3+4+4)10 0 1
5 0 0
0 5 0
=10 0 5
1 2 36 2 2
2 1 2|2 =% 2
Then,A(adjA)=12 2 1112 2 -3

—3+4+4 —6+2+4 —6+4+ 2
2-3+4 4-3+4 4-6+2
=l2+4-6 4+2-6 4+4-3

5 0 0
0 5 0
=10 0 5

Since, (adj A) A= |A|l = A (adj A)

(ii) Let

1 2 5
23 A
A= —1 @ 1

Cofactors of A
C11 =2

C21 =3

C31 =-13

Clz =-3

sz =6

C32 =9

C13 =5

Cn=-

C33=—1
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[CZI CZZ C23
adjA=1Ca1 C3z Gy

* & B
7 & -3

—13 9 -1

Ci1 Cy2 Clar

2 3 131 2 5
—3 B8 9]]12 3 1

Now, (adjA)A=L5 -3 —-11l-1 1 1
[2 + 6 + 13 5 5 89— 13 10 + 313
—3+12-9 —-6+18+9 -15 + o\l

=L5—6+1 1—8—1 250 — 1
21 0 O
0 21 O

=L0 0 21

1 2 541 @ O
2 3 1\ 7 0
Also, [Aj1=1-1 1 1llo 0o 1

1 00
[0 1 0]
=[13-1)-2(2+1)+5(2+3)]l0 0 1

1, U0
041 O
=210 0 1

21 0 O
0 21 O

0 0 21
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1 2 5] 2 4 13

2 3 1113 &6 9
Then, A(adjA)=L—-1 1 1IL5 -3 -1
[2—6+ 25 3 + 12-—-15 —13+18—5‘

+—9+86 H+W—-3F —EH+aETr—1
=b—B—Q G B H—3I 13 + B—1

21 0 O
0 21 O
=L0 0 21

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

(iii) Let

% -1 3
4 2 5
A=l0 4 -1

Therefore cofactors of A
Ci1=-22

C21 =11

C31 =-11

Cu==4

C22='-2

C32 =2

C13 =16

Cn=-

C33 =8

C21 C22 C23

Ci1 Cy2 C13]T
Ca; C3p Gy

We know that adj A =

Now by substituting the values in above matrix we get,

11 -2 -8

[—22 4 16]T
11 2 B
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—Z2 11 -1l
4. 2 2
adjA=L16 -8 8

—ie 31 A2 4 3

4 2 2|1 2 5

Now, (adjA)A=L 16 -8 8 0 4 -1
—44 + 44 +0 22 +22—44 —66 + 55 + 11

8—8+ 0 —4—4+ 8 12— — 2
=L Je—22+ 80 <=16—16+ 32 48 —40—-8

0 0 0
ooo]
-lo oo
& =1 @l 8 @
4 2 5[010]
Nowj [Al1=l0 4 —1llo o 1

=[2(~2-20) + 1(-4-0) + 3(16 - 0)] [0 0 1

100
010
=(-44-4+48)l0 0 1

0 0 O
0 0 O
0 0 O

2 —1 3122 11 11
4 2 5 4 2 2
Then, A(adjA)=0 4 -—-1ll16 -8 8

-4 348 232-24 -2+
—88 +8+80 44—4—-40 —44 + 4 + 40
0+16—-16 0-8+ 8 0+ 8-8
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0 0 O
0 0 O

0 0 O

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

(iv) Let

2 B =1
5 1 0
A=Ll1 1 3

Therefore cofactors of A

C11=3
Cu=-
C31=—1
C12=—15
C22=7
C32=—5
C13=4
Cz=-
C33=2
€. Bu Cials
11 12 13
Cry Gy Cza]
adjA= C3; Gz Cy3
3 /151"
[—3 7 —2]
=L1 £/-5Q2
3 ~1 1
1y 7 —5]
adja=l 4 -2 2
3 -4 1112 8 -1
-15 7 —5”5 1 0]
Now, (adjA)A=L 4 -2 2111 1 3



EDUGROSS

WISDOMISING KNOWLEDGE

www.edugrooss.com

RD Sharma Solutions for Class 12 Maths Chapter 7
Adjoint and Inverse of a Matrix

6—5+ 1 g—1+1 —d+80+3
—al + 35— 0+ 7—5 15h—0—15
= B—3I04+ 2 B—24+2 —F-—-B+8
2 0 0
0 2 0
=0 0 2
2 8 1|1 9 0
5 1 0|0 1 0
Also, |All=11 1 310 0 1
1 0 0
0 1 0
=[2(3-0)+0(15-0)—-1(5-1)]l0 0 1
1 0 0
0 1 0
=(6—-4)L0 0 1
2 0 0
0 2 0
=10 0 2
2 0 a4J] 391 1
5 14 015 )Y7 -5
Then, A(adjA)=11 1 3 4 —2 2
6 50—4, 3@ 02 F—-0-—-2
155 F 5> W +t@5—-5 + 0
=13—-1-@12 @l 7—6 1—5+ 6
2 00
0 2 0
=10 0 2
Hence, (adj A) A= |A|l=A (adj A)
1 -1 1
3. For the matric A= |2 3 0|, showthat A(adjA) =0
18 2 10
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i A 3
2 3 ®
A=l18 2 10

Therefore cofactors of A

C11 =30
C =12
Ca=-
C12 =-20
sz =-8
C32 =2
C13 =-50
C23 =-20

Cll C12 C13
C21 CZZ C23
We know thatadj A=Ca1  Caz Ca
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:

By substituting these values in above matrix we get,

% -20 -sm’
12 -8 =20
— _3 2 5
30 12 -3
—20 -8 2
So, adPfAYR LSt 20 5
1 -1 1 30
2 3 0]|-20
Now, A (adjA) =118 2 10/1-50
30 + 20— 50 12 + 8 — 20
60—60+ 0 24—24 + 0

540 — 40— 500 216 —16— 200

12 —3
—8 2
—20 5
——d T B
—+ 6+ 0
—54 + 4 + 50
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0 0 O
0 0 O
=10 0 O

Hence, A (adjA)=0

—4 -3 -3

4. IfA=11 0 1 |, show thatadjA = A
4 4 3

Solution:

Given

-4 -3 -3
[ 1 0 1 ‘
A=lL4 4 3
Cofactors of A
C11='-4

C21='-3

C31='—3

C12 =1

Cn==0

C32=:1

CB==4

C23 =4

C33 = 3

C21 C22 C23

v s
Ci1 Cyo C13‘
Ca; Gz Gy

We know that adj A=

_ 401 4
P3 vt
1301 3

-4 -3 -3
1 0 1
So,adjA=L4 4 3

Hence, adjA=A
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-1 -2 =2

5 IfTA=| 2 1 —-2|, show that adj A = 347,
2 -2 1

Solution:

Given

—1 —i &
2 1 —a
A = 2 —2 1

Cofactors of A are
C11 =-3

C21 = 6

C31 =6

Ca=-

sz =3

C32 == 6

C13 == 6

Caz=-

C33 =3

[CZI CZZ C23
adjA=1Ca1 C3z GCa3

-3 6 —6R
A 3 &6

=L6 -6 3
&3, 6 6
v 3 -6
6

—] —& == -3 6 6
2 1 -2|l=)|1-6 3 -6

Now, 3AT = 3[ 2 -2 1

Ci1 Cy2 C13‘T

So,adjA=

Hence, adj A = 3.AT
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1 -2 3
6. Find A(adjA) for the matric A= | 0 2 -1
—4 5 2
Solution:
Given
1 2 3
[0 . —1‘
A=L—4 5 2
Cofactors of A are
C11=9
C21=19
C31=—4
C12=4
C22=14
C32=1
C13=8
C23=3
C33=2
Cy Caf C 30
11 L1z Lz
Cay €y Cza]
We know that adj A = Cax C3z Gy
9 4 8
[19 14 3]
=1—48 1 A2
0 194
4 14 1‘
So,adjA=18 "3
9 19 4
[ _1] [4 14 1]
Now, hade 2
9—-8 + 24 19-28+9 —4-2+6
[ 0+8-—-8 04 28—3 B4 2—2
=36 + 20+ 16 —7T6+7D6 16 5+ 4
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26 0 O
g 45 O
=L0 0 25

Hence, AadjA=251;

7. Find the inverse of each of the following matrices:

(i) cosfl sin@
—sinf@ cosO

w3

. |a b
("7'_) |f3 lj:bc:|
A

(iv) l—23 i]

Solution:

(i) The criteria of existence of inverse matrix is the determinant of a given matrix should
not equal to zero.

Now, |A| = cos 6 (cos 8) + sin 0 (sin 8)

=1

Hence, A ~ ! exists.

Cofactors of A are

Ci1=cos B
C12 =sin 6
C21 =-sin B
Cy,=cos B

T
Cll C12
Since, adj A = €21 Ca2
cos® sin@®1"

(adjA)='!—sin® cos®6

[cos 8 —sinb
=Llsin® «cosb6

1
Now, A~1=IAl adj A
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[cos 6 —sin 9]
A-1=Llsin® cosb

[cos 8 —sin 9]
A-1=1lsin® «cos®©

(ii) The criteria of existence of inverse matrix is the determinant of a given matrix should
not equal to zero.

Now, |[A| ==1#0

Hence, A ~ ! exists.

Cofactors of A are

C11=0
Ca=-
Cau=-
C22=0

R C12]T
Since, adj A= €21 Caz

[4 2
(agjay=1-1 o0

5 ol
-
Now, A~* = Al adj A

A-1l= [—01 _01]

0
A-1-11 O

(iii) The criteria of existence of inverse matrix is the determinant of a given matrix
should not equal to zero.
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a+ abc a + abc—abc

Now, [Al= = %< 2 = 1+0

Hence, A ! exists.

Cofactors of A are

1+be
Ci= a
Ch=-c
Ca=-b
Cn=a

C11 C12]T
Since, adj A = €21 Ca2

a

(ade)=[—b a

[1 ;bc —b]
= =G ad

1+bc ]T

a i
Now, A~*=IAl adj A

(iv) The criteria of existence of inverse matrix is the determinant of a given matrix
should not equal to zero.

Now, |A| =2+15=17

Hence, A ~ ! exists.

Cofactors of A are

C11 =1
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C12=3
Loy ==
C1 C12]T
Since, adj A= €21 Ca2
1 S]T
(adjA)=1-5 2

Iz F
-
Now, A ~1 =14l adj A

N Fa

-

8. Find the inverse of each of the following matrices.
1 2 3
(z) 2 31
1 2
1
(72) | 1 —1 —1
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0 0 -1
(vi) | 3 4 5
-2 —4 -7
1 0 0
(vii) |0 cosa sina
0 sina —cosa
Solution:

(i) The criteria of existence of inverse matrix is the determinant of a given matrix should
not equal to zero.

I e P R A

|A| =

=1(6—1)—2(4—3) +3(2-9)
=5~2-21

=—18

Hence, A ~ ! exists
Cofactors of A are

C11 =5

C21 ==1

C31=-7

Clz =-1

C22=—7

C32 =5

C13=—7

C23 = 5

C33 =-=1
[Cu Ciz Clar
Coy G Gy

We know that adj A = Ca1 Cap Cgg

A
~14-7 5

v 5 -1
8 —1 —¥
—1 —F b
So,adjaA=1—7 b -1
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1
Now, A~1=1Al adj A
5 -1 -7]
i =1 =F 8§
So,A"l=(18)l-7 b5 -1l

(=5 1 77

I8 18 18

-1 . |1 I =5

AT =3 W

A, =l Gl

Hence, L1818 18

(ii) The criteria of existence of inverse matrix is the determinant of a given matrix should
not equal to zero.

-1 -1 1 -1 1 -1
|A|=l|3 _|—2|2 —-|+5|2 3|
=1(1+3)-2(-1+2)+5(3+2)
=4-2+25
=27
Hence, A ~ ! exists
Cofactors of A are

C11=4
C21=17
C31=3
C12=—1
C22=—11
C32=6
C13=5
C23=1
C33=—3

Cai Cap Gy

[C11 Cia C13‘
adjA=1Ca1 Gz Gy
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4 =1 BT
17 —-11 1

=L3 a8 —3

- | ¥ 3
—1 —11 &
So,adjA=L5 1 -3

1
Now, A~*=IAl adj A

(4 17 3
i |1 —11 6

So,A"1=02@7)L5 1 -3

27 2

| ba
|»-n~1|"‘
| ra
-1 :\l
r:llmlomlw
S lw N -
e ——iiat]
I
———
(2] [ ra
< |9 | \ql
|
%) [ PO | b
~] -] :\Jl\l
|
\oluxolr.nolw

Hence, A-1="27 27

(iii) The criteria of existence of inverse matrix is the determinant of a given matrix
should not equal to zero.

MR YD R
=2(4-1)+1(-2+1)+1(1-2)

=6-2

=—4

Hence, A~ exists
Cofactors of A are

C11=3
Cxu=1
C31=—1
Cpo=+1
C22=3
C32=1
C13=—1

C23=1
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C33=3

T
Ci1 Cyp €y
Coy Gy Gy

We know that adj A=Ca1 Caz Caz
3 1 —1"
i & 1
3 1 —4
1 3 1
So,adjA=1—-1 1 3
il
Now, A~1 =14l adj A
1 —1
ila = a
So,A"l=2l-1 1 3]
> &
4 4 4
2 2 14
4 4 4
e 8
Hence, A"'=l4 a4 4-

(iv) The criteria of existence of inverse matrix is the determinant of a given matrix
should not equal to zero.

A 0 Q5 W 1
IM=2h 3_0h 3_1h 1
=2(3-0)-0-1(5)
=6-5
=1

Hence, A ~ 1 exists
Cofactors of A are

C11=3
C21=—1
C31=1

C12 =-15
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C22=6
Csr=—
Ciz=-
Ca=-
C33=2

[Cu Caz Cya
We know that adj A = Car Cap Gy

3 ~i8 EiF
1 B =2

=L1 = T

T
Ci1 Cy2 Clsl

Hence, A~* =

(v) The criteria of existence of inverse matrix is the determinant of a given matrix should
not equal to zero.

4 —3
|A| -——3 4|—1| |_1|
=0-1(16-12)-1(-12+9)
=—4+3
==1
Hence, A ~! exists
Cofactors of A are
C11 = 0
C21 =-- 1
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C31=1
Cia=-
C22=:3
C32='—4
C13='-3
C23=:3
C33='-4

!CZI C22 C23
We know that adj A = Car Gz Gy

0 -4 -3|"
-1 3 3

1 —4 —4

T
Ci1 Cy2 Clsl

0 1 ®l
4 =3 4
Hence,A-1=13 -3 4

(vi) The criteria of existence of inverse matrix is the determinant of a given matrix
should not equal to zero.

4 5 3 5 3 4
IA| DO [’ 7|~ Ol—z —7| B 1|—2 —4|
=0-0-1(-12+8)
=4
Hence, A ~! exists
Cofactors of A are
C11='—8
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C21 =4

C31 =4

C12 =11

sz == 2

C32 =-3

C13 ==4

C23 = O

C33 =0
Ciy Cip Cya)'
C21 C22 C23‘

We know that adj A = Ca1 C32 Caz

8 11 —4]"
4 =5 @
_14 -3

il ik —a

’8 -+ 4‘
So,adjA=1—4 0 0

:
Now, A~1=1al adj A

8 4 4
1111 -2 5

So,A"l=2l-4 0 0
7Q1 1
1 @ -3
4 2 4

Hence,A"t=L-1 0 O

(vii) The criteria of existence of inverse matrix is the determinant of a given matrix
should not equal to zero.
cosa  sina
|A] = !sina —cosal _g4Q
=-(cos? a—sin? a)

Hence, A ~! exists
Cofactors of A are
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C11=-'1
C21=0

C31 =0
C12==0
Cypp=-cosa
Csz=-sina
C13 =0
Cx=-sina
Csz3=cosa

[CZI C22 C23
We know that adj A = Cax Gz Gy

-1 0 0o 1°
0 —cosa —sina

0 —sina  cosa

T
Cix Cyp C13]

0 —cosa —sina

!—1 0 0 ]
So,adjA=L 0 —sina cosa

1
Now, A~1=1al adj A

-1 0 0
0 —cosa —sina
So,A"'=10 —sina cosa.

1 0 0
0 cosa sina
Hence, A~*=10 sina —cosc

9. Find the inverse of each of the following matrices and verify that A'A = 5.
143 3
(1) 1 4 3
3 4

1
(i) 1
2

W W
=1 = W
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Solution:
(i) We have

4 3 1 3 1 4
|A|=1|3 4| 3|1 4|+3|1 3
=1(16-9)-3(4-3) +3(3-4)
=7-3-3
=]

Hence, A ~! exists
Cofactors of A are
C11 =7

C21 =-3

C31 =-3

Clz ==1

sz ==1

C32 =0

Ciz=—

C23 =0

C33 =1

[CZI C22 C23
We know thatadj A=Ca1 Caz Cas

7 4 =11"
-3 1 0

=1-3 0 1

E
Cix Cyo C13]

&l X 0

So, adj A=

|

1§
Now, A~*!=

—¢
g7

o |

L~
[ 7

- |

Also, A™1A =

i |

7 &3 —3‘

—3
1
0

=
1
0

_3'
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7-3-3 21-12-9 21-9-12
-14+1+4+0 -3+4+0 —-3+3+0

=l-14+0+1 -340+3 —3+0+4
1 0 0

010

=l & 1

Hence, A *A=1;

(ii) We have
4 1 » 1 3
|A|=2|7 2|—3|3 2|+1|3
=2(8-7)-3(6-3)+1(21-12)
=2-9+9
=2
Hence, A ~! exists
Cofactors of A are
C11= 1
C21=].
C31=—1
C12='—3
C22=1
C32=1
C13==9
C23='—5
C33=—1

[CEI C22 C23
We know that adj A = Car G Gy

O
141 -5

=L 4 —d

i | 1 =l
-3 1 i |
So,adjA=L9 -5 -1

Ci1 Cy2 C13‘T
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Jr 1 -1]2 3 1
-3 1 1|3 4 1
Also,A"*A= L9 -5 —1ll3 7 2

1'2+3—3 O T i 4 L2
|-6+3+3 -9+4+7 -3+1+2
- L18—=15=8 27—=20-7 9—-5—-2

Jz 0 o 1 0 0
=[o 2 of]=10 1 0
= 08 B 2 BB 1

Hence, A"t A=1;

10. For the following pair of matrices verify that (AB)* = B'A,
3

. 2 4 6
(1)A = l,? 51| and B = L)’ 2]
- 21 4 5
(i2)4 = L,) 3] and B = L” 4

Solution:
(i) Given

3 2]
A=l7 &5

’

Al =1

b AN
Then, adjA='-7 3
Wis_ i[5 7]
A-1= IAl l—F 3
513 3

r

|B| =—10
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2 =8
Then, aij=[—3 4]
_1[2 —6]
B~i- 20— %
3 2114 6] _ [12+ 6 18 + 4
Also, A_B=[7 5] [3 zJ - [28 + 15 42 + 10

[18 22
AB = 143 52

|AB| =936 — 946 = — 10

52 —22]
Adj (AB) = l-43 18

1 [52 —22] _[-52 22
(AB)-1=-10l-43 18 43 —18

Now B ~*A~! =—;1°[—23 —46] [—57 —32]

1 110 + 92 —3—18

=—10l—-16—28 &6 + 12

1 [-52 22]
—10l 43 —18

Hence, (AB) =B~ 1A"!

(i) Given
|A] =1

Adj A = [—35 —21]

s B =l B

ols 4



www.edugrooss.com

EDUGROSS

WISDOMISING KNOWLEDGE

RD Sharma Solutions for Class 12 Maths Chapter 7
Adjoint and Inverse of a Matrix

|B| =—1
ade=i[4 —5]
B-1= Al -11-3 4
2 11[4 5]
Also, AB=15 3113 4
[11 14
~AEy 37

|AB| = 407 — 406 = 1

37 —14]

And, adj (AB) =1—29 11
adj AB
(AB)‘1: |AB|
37 —14

Now, B‘IA‘1=[—43 —45] [—35 _21]

ai —14

Hence, (AB) 1= B *A™!

8. 2 |67 ) 1
11. Let A = {7 5j| and B = {8 9] . Find(AB)
Solution:
Given
[3 2
ey 5
|Al =15-14=1

G v
ThereforeadjA='—7 3
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R ey

o

[9 —7]
IB| =54-56=—2adjB='-8 6

B-1=a|c:3j|B - —_1:[—98 _67]

Now, (AB) 1= B 1A~*
S|

25 + 38 =lf— 21]
=—21—40—42 16 + 18

|
“N ke

|
e | ==

9% —39
=—21—82 34

=

39

3
(AB)-1-l41 -17

12, Given A = [_24 —73} . compute A ' and show that 2A™' =9I — A.
Solution:
Given
2 —3]
(R e |
7 3]
|A| =14-12=2adjA=14 2

A'1=El‘[i 3]
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To Show: 2A~1=9|—-A

We have
3[7 a2 B [7 3
LHS=2A"1t=2.214 2 4 2

RHS=9I—-A= [3 g] B [—24 _73]

N

Hence, 2A~"1=91-A

13. If A= B ﬂ . then show that A — 3I = 2(I + 3A_1‘).
Solution:
Given
[4 5
A=12 1

& N
Al =4-10=—6adjA=1-2 4

A-1=—i6 —12 _45]

ToShow: A—31=2(1+3A7Y
We have

LHS = A -3l

2z 41-3l

Y

RHS=2(1+3A"Y)=21+6A""
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1
s a5
|

Hence, A—3l1=2(1+3A™Y)

b
14. Find the inverse of the matriz A = {Z 1 bc:| . and show that aA™ ' = (a? + be+ 1)I — aA.

a

Solution:

RS
. 1 +bc
A: a

a+ abc a + abc—abc
Now, |Al= a  P= a

= Y70

Hence, A ~* exists.

Cofactors of A are

1+ be
Cha= =
C12=—C
Ca=-b
C22=a

C11 clg]T
Since, adj A = Cz: Ca

a

r+bc ]T
Adja=L-b a
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1+bc ]
-b
a
A=t —cC a
1+ bce ]
—b
a
A-l=Lt —cC a

ToshowaA~!=(a?+bc+1)1-aA.

LHS=aA™!
[1 + be —b]
a
:a _C a
1+ bc -ab
=L —ag a*

RHS=(a’+bc+1)I—aA

[32+b(‘+1 0 ]_[32 ab ] [1+b(‘ —ab]
- 0 a2 b 11 Wac 1 + bel=l —ac aZ

Hence, LHS = RHS

5 0 4 1 3 3

15. Given A= |2 3 2|, B '=|1 4 3|.Compute(AB)™!
1 21 1 3 4

Solution:

Given

» 0 4 1 & 3
2 3 2 1 2 3
A= 1 2 1 andB-l=Ll1 3 4

Here, (AB) "1 B~1A"1!
|Al]==5+4=-1
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Cofactors of A are

C=-

C21 =8

C31 ==12

C12 =0

sz =1

C32 ==2

C13 =1

C23 =-10

C33 =15
Ba B Bal®

1 B 12 13

C21 C22 C23]

AdjA= Ca1 Caz GCas

-1 0 17°
[ 8 1 —10]
=1—12 <2 15

[0 1 2
So,adjA=L1 —10 15

. -1 8 _=@l2
—| 0 1 n

-1
1  —1W4>

-4 8 —12‘

Now, A~1=

(AB) 2B~ Agl

1 3311 198 12
=11 4 31|10 -1 2
1 8 45¢ 10 -—-15
P+ 0 - 8—31+30 12 + 6—45
1+pP—3 —8—4+30 12 1+ 8—-45
PV —4 —8—-3+40 12 + 6—-60
—2 19 =2F
—2 1B 25
Hence}: -3 29 42
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cosax —sina 0 cos3 0 sing3
16. Let F(ax) = |sina  cosa 0| and G(3) = 0 1 0 .Show that
0 0 1 —sin3 0 cos3

(i) [F ()] = F (-a)
(ii) [G (B)]" = G (-B)
(iii) [F (o) G (B)]™* = G (-B) F (-a1)

Solution:
(i) Given
cosa —sina 0
[sin o cosda 0]
Fla)=L O 0 1
|F(a)| =cos®?a+sina=1
Cofactors of A are

Cip=cosa

Car=sina

C31=0

Cix=-sina

Cx=cosa

C32=O

C13=0

C23=—1O

C33=1
Ci1 €y Gy .
[Czl Ca C:a]

Adj F(a) = C31 Cs: Css

sina cosa O

[cosa —sina O]T
-L 0 0 1

—sina cosa O

[ cosa sina 0]
So,adjF(a)=L O 0 i S (i)

—sina cosa O

[ cosa sina 0]
Now, [F (a)] 71 = 0 0 1



www.edugrooss.com

EDUGROSS

WISDOMISING KNOWLEDGE

RD Sharma Solutions for Class 12 Maths Chapter 7
Adjoint and Inverse of a Matrix

[sin(—a) cos(—a) O
And, F (—a) = 0 0 ... (ii)

[cosa sina 0‘

cos(—a) sin(—a) 0‘

—sina cosa O
0 0 1

Hence, [F (a)] "*=F (- a)
(ii) We have

|G (B)| =cos?B+sin?B=1
Cofactors of A are

Ci1=cos P
C21 =sina
C31 =sin B
C12 =0
Cxn=1
C32 =0
C13 =sin B
C23 =0
Csz3=cos

Ca; Cap Gy

[C11 Cia C13]T
AdjG (B) ='Ca1 Caz Cs;

o 0
—sinf 0 cosp

cosfp 0 sinBT
2O

[o 10
So,adjG (B) = Lsinp 0 cospl (i)

1[cosB 0 —sinB]

cosfp O —sinB‘

0 1 0

Now, [(3([3)]-1=1 sinf 0 cosB
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[ 0 1 0
So, adj G (B) = Lsinp 0 cosp

. cosp 0 —sinB]

cosp O —sinB]
(i)

= 0
Now, [G(B)]-lzl[sinB 0 cosP

cos(—B) 0 sin(—p)
{ 0 1 0 ]
And, G (- B) = sin(—B) 0 cos(—p)

cosp 0 —sinf
o1 o]
_Lsinf 0 cosp

Hence, [G (B)] "'=G—B)

(iii) Now we have to show that
[F(@)G(B)] '=G(-B)F(-a)
We have already know that
[G(B)] =G (-B)
[F(a)]*=F(-a)

And LHS = [F (a) G (B)]

=[G (B)] "' [F ()] 1

=G (-B)F(-a)

Hence = RHS

17. If A= [2 3] verify that A2 —4A + 1 =0, where I = {1 0] and O = {0 0] .Hence find A~
1 2 01 00

Solution:

Consider,

el 2l =615

i 7]

514



www.edugrooss.com

EDUGROSS

WISDOMISING KNOWLEDGE

RD Sharma Solutions for Class 12 Maths Chapter 7
Adjoint and Inverse of a Matrix

4A=4[§ g =[2 182]
o 1

Now, A’—4 A+ = ‘71 172]_ ?} 182] N [é Fl)

F=R+E1 1E=Z+0
=tg—%+ll T=HF1

[0 0
Hence,='0 0
Now, A2—4A+1=0
AA—4A =]

Multiply by A ~* both sides we get
AA(A-Y)—4AA-1=—|A"?

Al-4l1=—A"1
4 0]_[2 3]
A-1=4-A=10 4 L Z
x
A_l = [—l 2 ]
18. Show that A = [_28 :ﬂ satis fies the equation A%+ 4A — 421 = 0.Hence find A,
Solution:
Given
pPo b5
A= [ 2 4]

-8 5][-8 5] [64 + 10 —40 + 20
A2=[2 4”2 4]= -16 +8 10 + 16
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AT P P I e Pt v

[74 —2h
=8 26

meslz d-la 16
42|=42[é (1) - [402 402]
Now,
wean—an-ls 260 s 160
74— 74 —20+20]
=1-8+8 42-—-42
[0 0
Hence,='0 0
Now, A2+ 4A—421=0
=ATTAA+4ATA-42A7Y=0

=IA+41-42A"1=0
=A2A" 1T A+ 4]

1
=A"1=42

e 9er ]

et 3

[A + 41]

19. IfA = l 3 1] show that A2 — 5A +7I = 0.Hence find AL

-1 2
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Solution:
Given

3 1]
A=Ll-1 2
A2=[—31 é] [—31 ;] - _93__12 _31++24

8 5
=l—b 3

Now, A2 — 5A + 7] = —85 3_5[—31 %]+7[é (1)]

=15 +7 B~HB+H
=r—b+h+0 3—~10+ 7

[0 0

=0 0

So, A2—5A+71=0

Multiply by A ~* both sides
SAAA-SA A Y4+7ILATT =0
A-5147A =0

1
A-1_7OTRA]

AT i Y

A'1=%'[§ —31]
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EXERCISE 7.2 PAGE NO: 7.34
Find the inverse of the following matrices by using elementary row transformations:

i

Solution:
For row transformation we have

A=IA
T 1 1 0
= A
=,[4 el o
ro— EI‘
Applying * 71
=14 -3 0 1

Applying™2 7 12 — 4ry

1
0

=

|
[T I
u
Il
—_—
=11
1 | 4
[

~] -,

Applying 2 25

[1 %]_
L~ X 7
0 @ = ——

2
=

=] | =
o

w
(8]
L9]]

=

d o1
Applying *
Z1 :
1 0]1_ |75 35
o o= % 5

=
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So, as we know that

| =A2A
Therefore
21 1
- 175 25
e
—a 25 25
5 2
2. [2 1]
Solution:

For row transformation we have,

A=IA
IR PR
1

Applying L gh

Ll ]

Applying™2 7 T2 —

i

Applying 2 ~ 572

£

1
0

L RO

=
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2
Applying h=2h—35h

Lo A= Sl

So, as we know that

I=A2A
Therefore
= 1 —2
A=
_at=[5, ]
1 6
3. [_3 5]
Solution:

For row transformation we have

A=IA
2 9
Applying 72 = T2 = 213
Lo Zl-[5 s
Applying g ~ 3
b f=lz ")
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o al= ]2 i

So, as we know that

LR | e

1
= 5

I=A"A

Therefore

A=

=

Solution:
For elementary row operation we have

wlrau |

A=1A
LG sl-lo e

1
Applying 7 ah

5 1
LAl
=Ll " 0 &

Applying™2 72— 11

o0
| =
2

Applying 2 = 27

1
0

A

B | =k b2 |0

=
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~ls &

5
Nl s St

.
2
=10 1
Applyingr1
1 01_[13 -5
=,[0 i [—1 z]A
So, as we know that

I=A2A
Therefore

=:~A_1 - —31 _25]

5

3 10]
12 T

Solution:

For elementary row operation we have

A=IA
=)[§ 170]= (1) [1)]A

d
Applying'* ~ 31

10 1
L5l O
=12 7 gv 1

1_0 1

3 3
B A
E =] = %
3 3

1

=
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Applying T2 = 372

10 1
Falth,
=10 1 —a 3

Applying n>h=3h
; 9- 12 2

So, as we know that

| = A2A
Therefore
4 _[7 -10
_ar=[4,
01 2
6.1 2 3
31 1
Solution:

For elementary row operation we have,

0 1 0 0

i - 1 0|A

3 1 0 1
Applying™ <~ 2

14y 3 0 1 0

0 1 2|=1|1 0 OJ]A
=13 1 1 B B8 1
Applying 3 — 73 — 311
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1 2 3 0 1 0
0 1 2|=11 0 O0|A
=10 -5 -8 0 3 1

Applying 71 = 71 = 213 gnd 73 = 13 + 573

1 0 1 —X 1 0
g1 2|=]|1 0 O0(A
=10 0 2 5 =3 1

. Ty o
Applying ® 2

im -1 [2 1
01 2= e
_lo o 1 =

Z
Z

I3

IO O
=

[ T

Applying’t 2?71 t 13 gnd 2 2 12 — 213

1 0 0
0 1 0
0 0 1

So, as we know that

1

>
F

LS
I

4 3

[T S T S
=

[
|
|

| =AA
Therefore
1 1 1
2, 202
ATE|-2.3 1
5 3 1
= 2 d 2 2
2.0 -1
7.15 1 0
01 3
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For elementary row operation we have,

A=IA

2 0 —-1] [1 0 0

5 1 0|=[0o 1 ofA
o1 3 0 0 1
Applying 't 2"

10 -] [2 00

5 1 0| [0 1 of#A
lo 1 3 00 1
Applying 2 ~ 12 5nry

1 0 -2 > 00

01 2| |[-2 1 oA
=% 4 4 0 0 1
Applying’s 713 — 12

10 —2] [z £o0%

0 1 2|=/js2 9o

Y Nl AL
— ] & 2
Applying '3 = 273

1 0 -2 20 0

oJi 2|=]-2 1 oA
Vo 1 5 -2 2

e sl s e B
Applying 't~ 1t T2 gng"2 T2 T 3T
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51A

1 0 0 —1
15 -
0 0 1

So, as we know that

| = AA
Therefore
i -1 1
A*=|-15 6 =5
= 5 —2 2
2 31
8.12 4 1
3 7 2
Solution:

For row transformation we have

2 3 1 0 0
2 41 1 0|A
a 7 2 0 1
Applylng 3 5 1
=2} [0 0
2 4 1|={0o 1 olA
L9 702 0 0 1
Applying 7z = T2 — 2ryandr; — 13 — 31y
12 3] [; oo
01 0/=]|-1 1 0|A
0 2 2| [-2 01
. 2 2 .
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3 5
S5 —% o —on
A Eegnd W TR e

2
7 —= i
2
=|-1 1 o|A
i 2 3§

2—20
=]-1 1 ol|A
2 -5 2
1

ik ey

oo =

=

Applying E

2
1 0 O 1 1 1
01 0l=|]1 1 0 A
=10 0 1 2 —B g

So, as we know that

I=A2A
Therefore
Al=B

1 1 -1
Wy 1 0
= 2 -5 2



