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EXERCISE 7.1
1. Find the adjoint of each of the following matrices:
(3) 3 5
4
(ii) [a h}

(iii) COSCx ST
11t ]
Sine cosox

tan<s
(v) { tang 1 2}

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

Solution:
(i) Let

-3 5
A= [ 2 -'-}]
Cofactors of A are
C11 =4
Cpn=-2
C21 ==
C22 ==

Cll CIE T

Since, adj A = €21 Caz

4 —z]T
(adja)=1-5 -3
[4 —5
wow, iacl2 —allz 8= 66 —t0-12

—-22 D]
(adja)a=t 0 —22

=l ] =[50 )
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[—3 5][4 — =[—12—1D 20 —20
Also, A (adja)=t2 41-2 -3 6—6 —-10-12

-22 n]
Aadja)=t 0 —22

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

(i) Let
ale d

Therefore cofactors of A are
C11 = d
Clz =—C
C21 ==
sz =a
Cis cu]T
We know that, adj A = LC21 C22

Therefore by substituting these values we get,

d —E]T
(adja)=l-b a
i

d -b]jla b ad —bc bd —bd
Now, (adj A}AJ—E a][c d] - [—ac + ac —bc + ad

(adj A)A = [ad E b ad E b-:]

And,|A|.|=|i g”tll 2]: {ad_b':)[é 2 = [adﬁb': adgb.;]
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Also,

Made}:E 3] [_d,: _ab] _ [d—bc 0

Hence, (adj A) A= |A] 1 = A (adj A)

(iii) Let
[EDS[I sinca:]
A =lsina cosa

Therefore cofactors of A are

Cii=cosa
Cip=-sina
Cai=-sina
Cyy =cos a
[cu clg]T
We know that, adj A = LC21  Cz2
cosa  —sina]’
(adj A) = L—sina EOS[‘I]
cosa —sina
= l—sinad cosa ]

cosa —sintx] [-:crsct sina]

0 ad — bc

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

Now, (adj A) A ='—sina cosallsina cosa
B [ —sina + cos®a cosa. sina — sina. msct]
—cosasina + sinacosa —sin®a + cos®a
cos2a 0 ]
(adja)a=t 0O cos2a

|IIOS[I simx”l 0
And, |A|l='sina cosall0 1

_ (cos?a —sin“a) [[1} 2]

[cnsza —sin‘a 0 ]
- 0 cos?a — sin®a
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cos2a 0 ]
= 0 cos2a
Also, A (adj A)
[msrx sinct][cosa —5111[:{] . [mszﬂ,_smzﬁ 0 ]
— Lsina cosodl—sina cosa 0 cos<o — sin®a
cos2a 0 ]
= 0 cos2a

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

(iv) Let

1 tan=
2
—tan— 1
A= -

Therefore cofactors of A are

C11 = 1
Ci, =tan a/2
Cy1=-tan a/2
C22 = 1
T
[Cll CIE]
We know that, adj A = LC21  C22
aqT
1 tan—]
2
. —tan- 1
(adj A) = an

1 —tan<)
2
tan= 1
_ 2 J

[ 1 —tan=> 1 tan=
2 2

tan = 1 —tan— 1

| 2 2

Now, (adj A) A=
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1 + tan?S  tan>-— tanE]
2 2 2

a4 L [ 4
tan-—tan- 1 + tan®-
2 2 2

1+ tanzg 0 ]
0 1 + tan?=
(adj A)A = 2
1 tang 1 0 ,a\[1 O
—tan= 1 (L0 1] - (1 + tan 5) [D 1
And, |A].l= 2
1+ tanzg 0
~ 0 1+ tangg
1 tanE” 1 —tanE]
2 2
4.4 4 4
—tan- 1 tan— 1
Also, A (adj A) = 2 2

(1 + tan?>  tanS-— tanE]
2 2 2

a4 L [ 4
tan-—tan- 1 + tan®-
L 2 2 2

(1 + tanzg 0
0 1+ tanzg

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

2. Compute the adjoint of each of the following matrices.
1 2 2
(z) |12 1 2
2 21
1 2 5
(i) | 2 3 1
-1 11

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

[BYJu's

The Learning App

2 —1 3
(iid) |[4 2 5
0 4 -1

2 0 —1
(iv) |5 1 0
11 3

Solution:
(i) Let

1 2 2
2 1 2
A=12 2 1

Therefore cofactors of A are

Ci1=-
C21=2
C31=2
C12=2
C22=_
C23=2
C13=2
C23=2
C33=—3
Cii Cip Cia]”
11 12 13
[CEI CEE CEE]
adj A= C31 Gy Cgg
-3 2 2
[2 -3 2
=L2 2 =3

Now, (adj A) A=1L

2-3+4 4-3+

3+4+4 —6+2+4 —6+4+2

2+4-6 4+2-

RD Sharma Solutions for Class 12 Maths Chapter 7
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-3 2 211 2 2
2 -3 21|12 1 2
2 2 -3

2 21

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

https://byjus.com
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5 0 0
0 5 0
=0 0 5

1 2 2
2 1 2
2 21

1 0 0
0 1 0
Also, |A|l= 0 0 1

5 0 0
0 5 0
=0 0 5
—3

2
2

2 1 2
2 21

122]

Then, A (adj A) =

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

5 0 0
0 5 0
0 0 5

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

(i) Let

1 2 5
2 31
A: _1 1 1

Cofactors of A
C11 = 2

C21 = 3

C31 =-13
Co=-

sz =6

C32 = 9

C13 = 5

Cz=—

C33 ==1

]:{—3+4+4}[

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

4-6 + 2
4+4-3

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

0 0 1
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[CEI CEE CEE
adjA=1Ca1 C3z GCa

2 -3 5717
3 6 -3

-13 9 -1

Ci1 Gy ClE]

[—3 6 9
adja=L5 -3 -1

2 3 -—-13|[1 2 5
-3 6 9 ||2 1

5 -3 -111-1 1 1

2 3 —13]

[#%]

Now, (adj A) A =

[2 + 6 + 13 4 +9-—13 10 + 3—13
-3+12-9 -6+18+9 —-15+6 + 9
- Lbh—-6+1 10—9—-1 256—3—-1
21 0 0
0 21 0O
=L0 0 21
1 2 5|11 0 O
2 3 1|1|0 1 0
Also, |A]l=1-1 1 1lIlo0 0 1

1 0 0
0 1 0

=[1(3-1)—-2(2+ 1) +5(2 + 3)] L 0 1

1 0 0
0 1 0
=210 0 1

21 0 0O
0 21 0O

0 0 21
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=

Then, A (adj A) =
[2—6 + 25 3 + 12—-15
4—-9 + § 6+ 18—3
-2-34+5 —-34+6-—-3
(21 0 0
0 21 0
=L0 0o 21
Hence, (adj A) A = |A]l = A (adj A)
(iii) Let

2 -1 3
4 2 5
A=10 4 -1

Therefore cofactors of A
C11 =—-22

C21 =11

C31 =-11

Clz =4

C22=-2

C32 =2

C13 = 16

C23 == 8

C33 =8

Ci1
CEl
= CEl

We know that adj A

CIE
CEE
CEE

—13 + 18—5&
—26 + 27 — 1]
13 +9—-1
Cia1"
cEE]

CEE

Now by substituting the values in above matrix we get,

—22 4 161"
11 -2 -8

—11 2 8

https://byjus.com
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[4 2 2
adja=l16 -8 8

—22 11 -—-11||2 -1 3
4 -2 2|4 2 5
8 110

16 -8 4 -1

—22 11 —11]

Now, (adj A) A =

—44 + 44 +0 22 +22—44 —66 + 55 + 11
8—8 + 0 —4-4+38 1210 -2
_l32-32+0 -16-16 +32 48—40—-8

0 0 0
nnn‘
-lo 0 o
2 -1 3|[L 0 0
4 2 5[&1&]
Now| |Al1=l0 4 ~—1llo 0 1

[1 0 c-]
=[2(~2-20)+1(-4-0)+3(16-0)Jl0 0 1
1 00
[n 1 n]
= (-44-4+48)10 0 1

0 0 O
0 0 O
=0 0 0

Then, A (adj A) =

2 -1 31[-22 11 -11
4 2 5|4 -2 2
0o 4 -1l -8 8
—44—4 + 48 22 +2-24 —22-2 + 24

—88 +8+80 44—4—40 —44 + 4 + 40
0+16—-16 0-8 + 8 0+8-8
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0 0 0
[ﬂ 0 0

0 0 0

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

(iv) Let

2 0 -1
5 1 0
A=1l1 1 3

Therefore cofactors of A

C11=3
Ca=-
C31=—1
C12=—15
sz=7
C32=—5
C13=4
C23=—2
C33=2
Ci1 Cip Cia]'
CEl CEE EEE]
adj A= Ci; C3z Cy;
3 -15 41"
[—3 7 —2]
=L1 —5 2
3 -1 1
—-15 7 —5]
adja=L 4 -2 2
3 -1 1
—15 7 —5][
Now, (adjA)A=L 4 -2 2

20
5 1
1 1

-1
0
3

|

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

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

[BYJu's

The Learning App

6—5+1 0—-1+1 -3+0+3
-30+35-5 0+7-5 15—-0-15
-L8-10+2 0-2+4+2 —4-0+6

2 0 0
UED]
=10 0 2
2 0 —1/f1 0 O
51[}[[}1[}]
Also, [All=11 1 31llo 0 1

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

1 0 0
[ﬂ 1 ﬂ]
=(6—4)0 0 1

2 0 0
0 2 0
=10 0 2

2 0 -1 3 -1 1

5 1 0 [—15 7 —5]

Then, A(adjA)=11 1 3 4 -2 2

6+ 0—4 -24+0+2 2-0-2

15—-15+0 -5+7+0 5-5+0

=13—-15+12 -14+7—-6 1—-5+ 6
2 0 0
[D 2 0
=10 0 2

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

1 -1 1

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

3. For the matrizr A= |2 3 0|, showthat A(adjA) =0

18 2 10

https://byjus.com
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Solution:
Given
1 -1 1
[ 2 3 0 ]
A=118 2 10

Therefore cofactors of A

C11 = 30
C21 =12
C31 ==
C12 == 20
sz =—8
ng =2
C13 Sl 50
C23 Sl 20

We know that adj A = [

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

Cl?
CEE
CEE

ClE
CEE
CEE

Cll
CEl

CEl

IT

By substituting these values in above matrix we get,

30 -20 -5017
12 -8 -—20
_l-3 2 5
30 12 -3
—20 -8 2
So, adj (A) =L—50 —20 5
1 —1 17[30 12 -3
2 3 o0]||l-20 -8 2
Now, A (adjA) =118 2 1011-50 —-20 5
30 + 20—50 12 + 8—20 —-3-2+5
60 — 60 + 0 24-244+0 —-6+6+0
_ 1540 — 40—500 216—16—200 —54 + 4 + 50
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0 0 0
0 0 0
=10 0 0
Hence, A (adj A) =
—4
4. IfA=1]1
4
Solution:
Given
—4 -3 -3
1 0 1
A=L4 4 3

Cofactors of A
C11 =—4

CZl ==

C31 =-3

C12 = 1

sz =0

C32 =1

C13 =4

C23 =4

C33 =3

We know that adj A = [

—4 1 4]
-3 0 4
_l-3 1 3

—4
1
So,adjA=L4%

Hence, adj A=A

0

—3
0
4

|

-3
0
4

—3

1
3

-3
1
3

Cll
CEl
CEl

|

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

., show that adj A = A

CEE CEE

Cia ClE]
Ciz Ca;
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-1 -2
50 IfA=| 2 1
2 =2
Solution:
Given

-1 -2 -2
2 1 -2
aA=Ll2 —2 1

Cofactors of A are

Cu=-

C21 = 6

C31 =6

Clz =—6

sz = 3

C32 =—6

C13 =—6

ng =—6

C33 = 3
Ci1 Cyo
[Cﬂ Css

adj A= Ca: Ca;

-3 -6 —6]F
6 3 —6

=L6 —6 3

ClE
CEE
CEE

-3 6
[—6 3
So,adjA=1l—6 —6
-1 -2
[ 2 1
Now,3AT=3L2 -2

Hence, adj A= 3.AT

—2

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

—2|, show thatadjA = 3AT.

1

:

—6

:

—2

—2 -3 6 6
=|-6 3 -6
1 -6 —6 3

https://byjus.com
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6. Find A(adjA) for the matric A= | 0 2

Solution:
Given
1 -2 3
[ 0 2 —1]
A=l-4 5 2
Cofactors of A are
C11 =9
C21 = 19
C31 =—4
Clz =4
sz =14
C32 =1
C13 = 8
ng =3
C33 = 2

CEl CEE CEE
= Cal CEE CEE

We know that adj A

9 4 81"
19 14 3

=-4 1 2

[4 14 1
So,adjA=1l8 3

9 19
—1 4 14
Now, L‘I\adj A=

[ 9-8 + 24 19-28 + 9

9 19 —4]

0+8-—28 0+ 28-—-3
—36 + 20+ 16 —-76 +70 +6

https://byjus.com

T
Ci1 Cyz ClE]

—4-2+ 6
0+2-2
16 + 5+ 4



https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

RD Sharma Solutions for Class 12 Maths Chapter 7

m BYJ U'S Adjoint and Inverse of a Matrix

The Learning App

25 0 0O
0 25 0
=L0 0 25

Hence, AadjA=251;

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

(i) cosf sin@
—3inf cosf

wf |
Gii) |4 vihe

(tv) [—23 ﬂ

Solution:

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

Now, |A| = cos B (cos 6) + sin O (sin )

=1

Hence, A ~! exists.

Cofactors of A are

Ci1=cos 6
Clz =sin O
C21 =-sin O
Cp=cos B

1T
Cll Cl?

Since, adj A = [CEI Css ]

cosB® sinB)
(adjA)='!—sin® cos©-

[ms 8 —sinB
=1lsin@ cos6

1
Now, A1 =14l adj A

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

RD Sharma Solutions for Class 12 Maths Chapter 7

m BYJ U'S Adjoint and Inverse of a Matrix

The Learning App

[cc}s 8 —sin B]
A-1=1lsin® cosB

[CDSB —sin B
A-1=Llsin® cosB

(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
C12=—1
Cu=-
C22=0

T
C11 CIE

Since, adj A = €21 Caz
)
(adja)=1-1 0

0 -1
1
Now, A~1=14l adj A

o
0 1
A-fl:[l 0

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

https://byjus.com
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a+ abc a+ abc—abc

Now, |A]= a b=
Hence, A~ exists.

Cofactors of A are

1+be
Cip= =
ij_:—l:
Ca1=—b
Cp_p_=a

T
Cll Clﬂ]
Since, adj A = LC21 C22

a

r+bc ]T
(adja)=L-b a

=1=+0

(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

https://byjus.com
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C12=3
C21=—5
C22=2

T
Cll ClE:l
Since, adj A= €21 Czz

1 317
(adja)=1—5 2

1z 3]
2
Now, A~1 =14l adj A
il )

5l 2

8. Find the inverse of each of the following matrices.
1 2 3

(z) |12 3 1
3 1 2

1
(#i) |1 —1 —1
2 —1

2 —1 1
(iid) |—1 2 —1

2 0

(iv) |5 1 0

01 3
1

0 —1
(v) |4 —3 4
3 -3 4
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0 0 -1

(vi) |3 4 5
—2 —4 -7
1 0 0

(vii) |0 cosax sino
0 sina —cosa

Solution:

(i) The criteria of existence of inverse matrix is the determinant of a given matrix should

not equal to zero.

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

2lg ol + 3l 1

3 1
|A|=1|3L 2
=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
Cip=-
C22=—7
C32=:5
C13=—7
C23=5
C33=—1

Cll
Cﬂl

We know that adj A = Lal

5 —1 -717
-1 -7 5

-7 5 -1
5 -1 -7
-1 -7 b
So,adjA=l=7 5 -1

Ci» Cia]"
CEE CEE
CEZ CEE
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1

Now, A ~1 =14l adj A

5
1 [—1
So, A"l=(-18) -7

r—5

-
= i}

Al =

Bl

&l

Hence, L

-1
—7
5

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

(ii) The criteria of existence of inverse matrix is the determinant of a given matrix should

not equal to zero.

2l Sl sl 5

-1 -1
|A|=1|3 i
=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
Cll ClE CIET
C21 CEE CEE]

adjA=1Ca1 Caz Gy
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4 -1 517
17 —-11 1
_ls3 6 -3

4 17
-1 -11

So,ade=[5 1 -3

4 17
27 27
-1 -11
27 27
3 1

Hence, A~*="27 27

3
6

|

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

3

6 ]

-3
3 4 17 1
27 27 27 9
5] -1 -11 2
270 T |27 27 o
-3 3 1 -1
27 27 27 9

(iii) The criteria of existence of inverse matrix is the determinant of a given matrix

should not equal to zero.

O A T R
=2(4-1)+1(-2+1)+1(1-2)

=6-2

=—4

Hence, A ~! exists
Cofactors of A are

C11=3
C21=1
C31=—1
Cpn=+1
C22=3
C32=1
C13=—1
C23=1

https://byjus.com
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C33==3
Cll
CEl
We know that adj A = €31
3 1 -1]"
1 3 1
-—-1 1 3
3 1 -1
1 3 1
So,adja=1—-1 1 3
1
Now, A~1= 1Al adj A
3 1 -1
if1 3 1
So,A"t=sl-1 1 3.
21 4
4 4 4
321
4 4 4
-+t 1
Hence, At='4 4 4

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

Ci» Cia]"
CEE CEE
CEE CEE

(iv) The criteria of existence of inverse matrix is the determinant of a given matrix

should not equal to zero.

1 0
|A|=2|1 3
=2(3-0)-0-1(5)
=6-5
=1

Hence, A ~! exists
Cofactors of A are

C11=3
C21=—1
C31=1
Ci2=-15

oy 91l !
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C22=6

C32 =-5

C13=_

C23 =-2

C33= 2

Cll C12 ClE
C21 CEE CEE
CEI CEE CEE

We know that adj A =

3 —-15 5
-1 6 —2

=L1 =5 2

T

3 -1 1
1 [— 15 6 —5]
So,A"l=1l5 -2 2
3 -1 1
—15 6 —5]
Hence,A~'=L 5 -2 2

(v) The criteria of existence of inverse matrix is the determinant of a given matrix should

not equal to zero.

|A| = -3 4
=0-1(16-12)-1(-12+9)
=—4+3

=-1

Hence, A ~! exists

Cofactors of A are

C11=0

C21=—1

o5 -ty Aty I

|

T
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C31=1
C12=—4
C22=3
C32=—4
C13=—3
C23=3
C33=—4

[CEI CEE CEE
We know that adj A = Car Caz Cag

0o -4 -3|"
-1 3 3

T
Ci1 Cyo Clal

1 —4 —4
0o -1 1

-4 3 -4
So,adjA=L-3 3 —4

1
Now, A~ =4l adj A

o0 1 -1

[4 -3 4 ]
Hence,A"'=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| = 0 |—4 7170 |—2 —?l -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

C22=—2

C32=—3

C13=—4

C23=0

C33=0
Cis Cip Cya)'
CEI CEE CQE]

We know that adj A = Car Caz Gy

8 11 —41"
4 -2 0
_la4 -3 o

11 -2 -3

[8 1 4]
So,adjA=1—%4 0 0

1
Now, A~* =4l adj A

8 4 4
1|11 -2 -3

So,A"l=2l-4 0 0
2 1 1
u -1 -3
4 2 4

Hence,A~'=1l-1 0 0

(vii) The criteria of existence of inverse matrix is the determinant of a given matrix
should not equal to zero.
cosa  sina
|A| = sindk —cosal _g+0
= - (cos? o —sin? a)
==1
Hence, A ~! exists
Cofactors of A are
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C11 =-1
C21=0
C31=0
C12=0
Cxy=-cosa
C;;=-sina
C13=0
Cy3=-sina
Cs3=cos a

Cll Cl?
CEI CEE

We know that adj A = L31 Caz

-1 0 0o 1F
0 —cosa —sina

0 —sin  cosa
—1 0 0
0 —cosa —sino
So,adjA=L0 —sina cosa

1
Now, A~1 =14l adj A

-1 0 0
0 —cosa —sina
So,A"1= L0 —sina cosal

1 0 0
0 cosa sina
Hence, A"1=10 sina —cosa

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

9. Find the inverse of each of the following matrices and verify that A1A = Is.

1 3 3
(i-.)143
3 4
2 3 1
(ii) |3 4 1
37 2
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Solution:
(i) We have

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

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

Cu=-

C31 =—3

Clz =-1

sz Sl 1

C32 = 0

C13 =-1

ng = 0

C33 =1

[CEI CEE CEE
We know that adj A = Car GCaz Gag

7 -1 -117
-3 1 0

Ci1 Ciz ClE]T

-3 0 1
7 -3 -3
-1 1 0
So,adjaA=1—-1 0 1
[ 7 -3 3]
1
I -1 1 0
Now,A~'= -1 0 1
7 =3 =311 3 3
-1 1 o0|r 4 3
Also,A"a=l-1 0 1111 3 4
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7-3-3  21-12-9 21-9-12
-1+1+0 -3+4+0 —-3+3+0

_l-1+0+1 -3+0+3 -3+0+4
1 0 0

0 1n]

-lo 0o 1

Hence, A ™A =13

(ii) We have
4 1 3 1 3
— +1
|A| | | 2| |3
=2(8—7)—3(6—3)+1(21—12)
=2-9+9
=2

Hence, A ~! exists
Cofactors of A are
C11 = 1

C21 =1

C31 =-1

C12 == 3

sz =1

C32 =1

C13 = 9

C23 == 5

C33 =-1

[C21 CEE CEE
We know that adj A = €31 Caz Caz

1 -3 917
1 1 -5

=-1 1 -1

1 1 -1
-3 1 1
So,adja=1L9 -5 -1

Ci1 Ciz Gy ]T
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. 1 1 -1
5[—3 1 1]
Now, A== L9 -5 -1
1[1 1 -1 [2 3 1
5—3 1 1(13 4 1
Also,A"tA= L9 -5 —1113 7 2
1'2+3—3 3 +4-7 1+1-2
5_6+3+3_9+4+?_3+1+2
= L18§—-15—-3 27—-20—-7 9—-5-2
1'2 0 0 [l 0 U]
ED 2 0l=10 1 0
= L0 0 2 0 0 1

Hence, A"t A =13

10. For the following pair of matrices verify that (AB)* = B1A™.

w4 |3 2 |4 6
(i)A = [7 5] and B = [3 2]
. 2 1 0 5
(ii)A = [5 3] and B = [3 4
Solution:
(i) Given

[3 2
aA=t7 5
|Al =1

[ 5
Then, adj A=1—7

adjA E[5

A-l= 14 1l-7
[4 6
p=t3 2!
|B| =—10

3]

5
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2 -6
Then, adj B = [—3 4 ]

iz 9

Also,A.B:E E][g g = [ 1

[18 22
AR =143 52

|AB| =936 —-946 =—10

52 —22
Adj (AB) = L—43 18

L[s2 22 _[-52 22]
(AB)~1=-10l-43 18 43 —18

NGWB‘lA*:—Lﬂ'[—EZE _46][—5? _32]

1 [10 + 42 —4—13]
—-10l-15-28 6 + 12

1[-52 22]
—10l43 —18

Hence, (AB)~1=B~-1A-1

(ii) Given
Al =1

3 —1]
Adja='-5 2

A1 1A 2
¢ 5]
B=13 4

RD Sharma Solutions for Class 12 Maths Chapter 7
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18 + 4
28 + 15 42 + 10
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|B] =—1
adjA _ i[ 4 —5]
B-1= lal -1l-3 4

Also, AB = [E é] [g 2]

[11 14
=129 37

|AB| =407-406=1

37 —14
And, adj (AB) ='—29 11
adj AB
(AB) 1= |ABI|
37 —14
=1-29 11
[ 4 —5] 3 —1]
Now, B~a-1=1-3 41l-5 2
37 —14]
= _29 11-

Hence, (AB) “1= B *A~?

3 2 |67 : —1
11. Let A = [7 5] and B = [B g} . Find(AB)
Solution:
Given
[3 2
A=L7 b
|Al =15-14=1

> ]
ThereforeadjA='-7 3
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il

B=§ 4

5]
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[9 —?]
|B| =54-56=-2adjB="8 6

adiB _ 1[9

- _?]
g-1- 1Bl -z2l-8 6

Now, (AB) ~1=B a1

=l FIE

5]

145 +49 -—-18-121
=-21-40—-42 16 + 18

194 -39
--21—82 34

2

(AB) 1= [ 41 —1?’]

12. Given A = [

Solution:
Given

N

|A| =14—12 =2 adj

A-li i g]

2 -3

—4 7

7
A=Ll4

]

} . compute A" ' and show that 2A™1 =91 — A,

)
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ToShow: 2A~1=9|—-A
We have

LHS=2A"1 224 2] [

RHS=91—A= [g g] a [—24 _73]
_[4

Hence, 2A~1=91-A

13. If A= E 'ﬂ , then show that A — 31 = 2(I + 3A_1).
Solution:
Given
[-‘-}
A=12

5 &
|Al=4-10=—6adjA='-2 4

. 1-_5[1 —5]

ToShow: A—31=2(1+3A71)
We have
LHS = A -3l

5 11-3l 1l
Y

RHS=2(1+3A"Y)=21+6A"}
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I R T

MEREI R P
L 5

Hence, A—31=2(1+3A™}

14. Find the inverse of the matriz A = [‘: 1 bb,:] , and show that aA™! = (a® + be+ 1)I — aA.

@

Solution:
a b
c 1+hbec
A_: a
a +abc a+ abc—abc
=
Now, |[A] = a be — a

Hence, A ! exists.

Cofactors of A are

1+be
Ci1= =a
Cjz——C
Ca=—-b
szza

Ci1 clg]T
Since, adj A = LC21 Gz

a

[1+bc ]T
Adja=L—-b a
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a
—C d

ng App

I

1

Now, A~1=
rl + bc

a

A_j': - —C
rl + be

a
A-l1=1—c

=
f
=7
=

—b]
a J

RD Sharma Solutions for Class 12 Maths Chapter 7
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ToshowaA~!=(a?+bc+1)1—aA.

I[HS=a A~ *
[1 + be _b]
a
:a _E El
1 + bc —ab]
-l —ac a’

RHS=(a’+bc+1)1—aA

[az + bc
= 0

+1

Hence, LHS = RHS

5 0 4
15. Given A= |2 3 2|, B '=
1 2 1

Solution:
Given
5 0 4
[E 3 2
A=L1 2 1

o

Here, (AB) "1=B-1A"?
|Al=-5+4=-1

0 ]_[aE
a2 + bc+1 ac 1 + bc

1
1
1

ab ] 1 + bc —ab]
=l —ac a’

.Compute(AB) ™'

e
(S R
Ha Lo L

3 3
4 3

3 4
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Cofactors of A are
C11=—1
C21=8
C31=—12
C12=0
C22=1
C32=—2
C13=1
C23=—10
C33=15
Ci1 Cyo ClET
Cay Gy ':23]
Adj A= C3; C3z Ca
-1 0 1]°
[B 1 —1[}]
12 -2 15
-1 8 —-12
0 1 —2]
So, adj A= —10 15
1[—1 8 —12]
- 0 1 —2
Now, A~*!= 1 —10 15

(AB)~1=B~tA~!

1 3 3|1 -8 12
=1 4 3]0 -1 2
1 3 4/1-1 10 -15
1+0-3 —8-3+30 12 +6—45
1+0-3 -8—-4+30 12+ 8—-45
-1 +0-4 —8-3+40 12 + 6—060
-2 19 27
—2 18 -—-25
Hence,=1=3 29 42
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cosax —sinoa 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 (@) G (B)]* = G (-B) F (-a)

Solution:
(i) Given
cosa —sina 0
lsilux cosa ﬂ]
Fla)=L O 0 1
|F (a)] = cos?a+sina=1
Cofactors of A are

Cii=cosa
Ci=sina
C31 = O
Cio=-sina
Cyy=cosa
C32 =0

C13 = O

C23 =- 10
Ci3=1

CEl CEE CEE

rn Ciz ClE]T
AdjF (a) = €31 Caz Cag

cosa  —sina IDT
sina cosa 0

=L 0 0 1
cosq sina 0
—sina cosa 0
So, adj F (a) = 0 0 ... (i)
cosa sina 0
1 —sgina cosa 0
Now, [F (a)] ~1= 0 0 1
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[5111{—[:{) cos(—a) O
And, F (—a) = 0 0 .. (ii)

[cosa sin [}]

cos(—a) sin(—a) [}]

—sina cosa 0
0 0 1

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

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

Ci1=cos B
Cyi=sina
Csi=sinPB
Clz =0
sz =1
C32 =0
Ci3 =sin B
C23 =0
Cs3=cos B

CEl CEE CEE

rll Ciz Clar
AdjG (B) = Car Caz Cag

0 1 0

[msB 0 sinB]T
_L—sinf 0 cosf

[ 0 1 0
So, adj G (B) = Lsinp 0 cosp

. cosp 0 —5111[?.]

cosp O —sinB]

- 0o 1 0
Now, [G (B)] "' = ' LiIlB 0 cosp
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[ 0 1 0
So,adj G (B) = Lsinf 0  cos

cosfp 0 —sinf
Lo &

cosp O —5111[3]
..... (i)

Now, [G (B)] _1 sinf 0 cosp

cos(—B) 0 sin(—)
0 1 0 ]

And, G (- B) = Lin(—[}) 0 cos(—f)

cosp 0 —sinf
[ 0 1 0 ]
sinf 0 cosPp

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()]~*=F(-a)

And LHS = [F (o) G (B)] 71

=[G (B)] "* [F ()] 71

=G (-B)F(-a)

Hence = RHS

2 3
1 2

} verify that A% — 44 + I =0, where I = {1 0} and O = [0 0] Hence find AL

17.IfA:{ o1 =0 o

Solution:
Consider,

S E R e PO

L& 7]
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4,@,‘:4[% g]:[g 182]
o

Nﬂw,ﬂ2—4ﬂ+|:[i 1?2]_[§ 182]+[é 2]

7-8+1 12—2+u]
_la—4+0 7-8+1

o o

Now, A2—4A+1=0

Hence, =

AA—4A=—|
Multiply by A ~* both sides we get
AA(A-Y)—4AA-1=—JA"!
Al—41=—A"1

A‘1=4I—A:[g HE P

ALz [—2]_ _23]

18. Show that A = {_28 i] satis fies the equation A2 + 4A — 427 = 0. Hence find AL
Solution:
Given
P
A=L2 4

—8 5][-8 & 64 + 10 —40 + 20
Azz[g 4”2 4]=—16+8 10 + 16
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2 g0

[?-’-1- _EL;D]

8 5 —-32 2[:-
4A:4[ ] [

42|=42[é 2 - [4[]2 4D2]

Now,

b [?4 —zu] +[ 32 %g]_[-ﬂfnz 402]

74—74 —20 + zn]
8 +8 42—42

Hence, —[

Now, A2 +4A—42]=0
=ATTAA+4ATLA-42AH=0
=IA+41-42A71=0
=42A" 17 A+ 4]

1
_p-1=gg A+ 4]

A 96
Al

19. IfA = {_31 ﬂ show that A®* — 54 +7I = 0.Hence find AL
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Solution:
Given
3 1]
3 1] 3
AZ=L—1 211-1
8 5§
-5 3

1 =

2

B

Now, A2—5A + 71 =

[8—15—|—7
=l-5+5+0

Lo

So, A2—5A+71=0

5
3 —

-5

10

RD Sharma Solutions for Class 12 Maths Chapter 7
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9-1 3+z]
-3-2 -1+ 4

R R R P

1 7

Multiply by A ~* both sides

=AAAT-BAAT+T7LATI=0

A—-Sl+7A =0

1
RERHE S

aiilo sl

A—:l:%'ﬁ _31]

3
-1

1
2
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EXERCISE 7.2 PAGE NO: 7.34

Find the inverse of the following matrices by using elementary row transformations:
1 7T 1
14 =3

Solution:
For row transformation we have

A=IA
Ui Sl=1o s
Applying n7eh

1 1
WSAR A L
=14 -3 0 1

Applying™z = T2 — 4ry

1 2 =0
_ = A
o 2|7 |e
— 7 7
oy T
Applying * 252
1
i1 |2 o
1 _
ARt
= 0 1 25 25
YTy — T
Applying *  * 77
21 1
1 0]_ |75 325
b J=|% |
— 25 25
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So, as we know that

| = AA
Therefore
21 1
- 175 25
AT =100
— 25 25
5 2
2. {2 1]
Solution:

RD Sharma Solutions for Class 12 Maths Chapter 7
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For row transformation we have,

A=I1A
5 21 1 0
=12 1]_ [n 1]‘6‘
r. — ET‘
Applying ¥ s'?
1
21
Applying’z 7 12 —
2
1 E] I
1
N L
Applying 2 — 272

B A
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2
;Eu:n[:)l‘prir1g?1 T

Lo =15 S
So, as we know that

= AA

Therefore

:}A_l - [—12 _52]

3. [_13 g}

Solution:

RD Sharma Solutions for Class 12 Maths Chapter 7
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For row transformation we have

A=IA

I Bt e P
Applying T2 = T2 — 2r

:.[é —25]= —12 ﬂ‘d‘

. 1, —-r
Applying ° 5 2

1 0
L

Applying™t 7 71 — 21
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0 1

w3 | =

=

So, as we know that

1=A2A
Therefore
1z
— 5 3
A =12 y
— 5 5
2 5
4 L 3}
Solution:

RD Sharma Solutions for Class 12 Maths Chapter 7
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For elementary row operation we have

A=I1A
2 51 _[1 0
=11 3]_ [n 1]‘6‘
.1
Applying * 21
5 1
=11 3 0 1
Applying™z 7 T2 71
12 -~ 0
- A
o | [-3 1
s 2 2
Applying 2 ~ 273
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B R A

3
Applying T T

N [é [1} - [—31 ;5]‘6‘
So, as we know that

= A"A

Therefore

=}A_1 - —31 _25]

3 10|
5. {2 Y

Solution:
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For elementary row operation we have

A=1A
N R P

. N o
Applying * 21

HEI

—}TE

Applying Tz

b
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Applying T2 ~ 372

10 1
=10 1 -2 3

o ——r
Applying't 1 32
1 0 7 —10

[ﬂ 11 [—2 3 ]A

So, as we know that
| = A2A
Therefore

[T 0]

oy
(FUR -
- b =
= e b

Solution:

For elementary row operation we have,

0 1 2 0 0
1 2 3 0

31 1

H.

Applying "1

1 2 3] [0
01 2|=|1
=13 1 1 0 0 1

Applying T2 = 72 — 3r

o =
o
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1 2 3 0 1 0
0 1 2|1=11 0 0O
=0 -5 -8 0 -3 1

Applying™ = 71— 215 and Tz — 1z + 51

A

1 0 -1 -2 1 0
0 1 2Z1=11 0 0OlA
=Ll0 0 2 E -3 1
1
Applying * 23
10 -1 [2 10
_ 11 0 0
[U 1 2 ] = s -3 1 A
. 0 0 1 > S 3

Applying™s = 71 ¥ 73 and T2 = 12 — 213

1 1 1

1 0 0 2 2 2
[n1n]=—431a

0 0 1 5 _3 1

= 2 2 2z

So, as we know that

| = AA
Therefore
r 11
2 2 2
Al=|-4 3 1
> _3 1
= 2 2 2
2 0 —1
7.5 1 0
01 3
Solution
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For elementary row operation we have,

A=IA

2 0 -1 1 0 0

5 1 o|l=|0o 1 ola
~lo 1 3 0 0 1
Applying 1 21

10 —% 3 0

5 1 0|=]o 1 oA
~lo 1 3 0 0 1
ApplyingT2 = 12 = 511

1 0 —§ I 0o

0 1 g =1-2 1 o|A
~lo 1 3 0 0 1
Applying’s 7Tz T T2

1 0 —i I 0 o0

01 2|=1-2 1 ola

2 2

00 2 111
= 2
Applying T2 ~ 273

1 0 —i I 0 o0

2= -2 1 o8
N 1 5 -2 2
T =T +£T T =7 ET

Applying'* ' 2%and 2 "2 23
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1 0 0
0 1 0
=

0 0 1

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

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

1
A

So, as we know that

| = AA

Therefore

3 1

2
8. 12 4 1
3 7

Solution:

For row transformation we have

A=IA
2 3
2 4

=13 7

,~‘1~4:-|::-|'5|ring1Pl

1

2
= L3

=] e ralw

Applying 'z

=
[ S S T S

1 1
1|= 1|0
2 0

— —-T-
71

[ud = b | =
I
oD D=

=T, —

[ N N

=
=

= o

0
olA
1

2ryandr, - 13 — 3,

b |

0 0

=|—-1 1 0|A

3

-—- 0 1

2
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3
Applying'* 7t T2 ang 3
1 0 1 2 2
2 2
01 0|l=[-1
0 0 1 1 =2
= 2 2

10 - 2 -
2 —_—
0 1 0| |—-1
=10 0 1 2 -
Ty — o
Applying * 't 273
1 0 0 1
0 1 0= |-1
=10 0 1 2 -
So, as we know that
| = AA
Therefore
Al=B
1 1 -1

3
2

1
5

1
1
5
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