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Exercise 7.1 Page No: 7.22

1. Find the adjoint of each of the following matrices:
N |—3 D

o5
. |a b

(ii) L d}

(ii) [cnsn Siﬂﬂ’:|

SiNo CcOScx

1 tan%}

(iv) [—tan% 1

Verify that (adj A) A= |A| | = A (adj A) for the above matrices.
Solution:
(i) Let

5

Cofactors of A are

Cyi=4
Cpp=—2
Cy=-5
Cp=-3
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C11 ClE]T
Since, adj A = Ca1 Gy
R E
(adjA)=t-5 -3
4 -5
-2 -3

4 ”3 ﬂ [—12 10 20—20
Now, (adj A)A=1-2 -3 ~10—12

—22 ]
(adja)a=t 0 —22

wa, ani=lz allo =2k =157 5]

[—12 10 20-—20 ]

Fak
Also, A (adj A) = —2 —3 —-10—-12

—22 ]
Aadja)=t 0 22
Hence, (adj A) A= |A|l = A (adj A)
(ii) Let

A=

2l

Therefore cofactors of A are
Cy=d

Cip=-c

L /\ 4L
d-inverse-of-a-matrix/
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C,y=-b
Cy=a

Cyy cu]T
We know that, adj A = LC21 C22

Therefore by substituting these values we get,

d —C]T
(adjA)='-b a
1S

Now, (adj A}A=[—dc _ab] [i g] - [—aa(ti:_+b;c —I:Jt(l:_+bgd]

(adj A)A = [ada e adE bc]

And, IAI.I:E E”é 2 - {ad_bﬂ[cl] ?] - [adabc adgbc]

Also,
ﬂl[adjh}z[i g] [—dc _ab] - [adabc adEbc]

Hence, (adj A) A= |A| | = A (ad] A)
(iii) Let
A=

[cosa sina]
sinad cosa

Therefore cofactors of A are
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C, =cosa
Ci,=-sina
C,y=-sina
C,=cosa
T
Cll Cli-‘.]
We know that, adj A = Ca1 Gz
cosa —sin[x]T
(adj A) = L—sina  cosa
cosa —sina]
= l—sina cosa
cosa —sina] [cosa sina]
Now, (adj A) A="'—sina cosallsina cosa
B [ —sin®a + cos?a cosa. sinat — sina. cosa]
—cosasina + sinacosa —sin’a + cos’a

cosZa 0 ]
(adja)ya=t 0O cos2a

|c05a sinal[l D]
And, |A]l='sina cosall0 1

_ (cos®a — sin®a) [[1] 2]

[CDSE[I —sina 0 ]
= 0 cos?a — sin‘a
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cosZa 0 ]
= 0 cos2ao

Also, A (adj A)

[cosa sina] cosa —sina] . [coszc{—sinz[x 0 ]

_lsina cosod l—sina  cosa 0 cosZa — sin o
cos2a 0 ]

= 0 cos2ao

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

(iv) Let
A=
1 tan—
—tan— 1
2

Therefore cofactors of A are
Cy=1

C,,=tana/2
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T
Cll CIE]
We know that, adj A = LC21 Cz2
T
1 tanE]
2
4 §
. —tan- 1
(adjA)= L2
1  —tan-]
2
tan- 1
- 2

[ 1 —tan— 1 tan=
2 2
tang 1 —tan— 1

Now, (adjA) A=" 2
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1 + tanZ> tanE—tanE]
2 2 2

tan- —tan~ 1 + tan®=
2 2 2

1+ tanzg 0 ]

0 1 + tan2Z
(adj A)A = 2

E[é 2 =(1+tanzg)[é 2

—tan~— 1

And, [A].l = 2

1+ tanzg 0
0 1+ tanzg

1 tan = 1 —tan=
2 2
—tan— 1 tan= 1
2 2

(1 + tanZZ tanE—tanE]
2 2 2

Also, A (adj A) =

tan- —tan~ 1 + tan®=
B 2 2 2

[1 + tanzg 0
0 1+ tanzg

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

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

1 2 2 1 25 2 0
(i) |2 1 2| ()| 2 3 1{(w)|5 1 0O
2 21 11 11 3
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Solution:
(i) Let

A=

1 2 2
2 1 2
2 2 1

Therefore cofactors of A are

Cy=-3
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CEI CEE CEB

T
ru Ci2 C13]
adjA=1Ca1 Caz Ca

-3 2 2 ]
2 -3 2
=L2 2 —3

[—3 2 211 2 2
2 =3 2112 1 2
Now, (adj A) A=L 2 2 =312 2 1

3+4+4 —6+2+4 —6+4+2
2-3+4 4-3+4 4-6+2
2+4-6 4+2-6 4+4-3
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5 0 0
0 5 0
=0 0 5
1 2 21 0 0 1 0 0
2 1 2|10 1 0 0 1 0
Also, |A[I=12 2 110 0 UU=(-3+4+4)0 0 1
5 0 0
0 5 0
-0 0 5
1 2 2|1[-3 2 2
2 1 2112 -3 2
Then, AadjA)=12 2 11L2 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

0

(5 0
0 5 0
0 0 5

Since, (adj A) A= |A|l = A (ad] A)
(ii) Let

A=

1 2 &

2 31

-1 1 1

Cofactors of A
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Cs=—13
Cp=-3
Cp=6
Cpp=9
Ci=5
Cp=—3
Cos=—1

d-inverse-of-a-matrix/ of -a- matrlx/
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Cll Cli‘. ClEI-
Ci‘.l CEE‘. CEE

adj A= C9.1 Caz Caa
2 -3 51"
3 6 -3
=1—-13 9 -1
2 3 —13
-3 6 9

2 3 -—-13]]1 2 5
-3 6 9|2 3 1

5 -3 -—-11l-1 1 1

Now, (adj A) A =

(2 + 6 + 13 4+ 9-13 10 + 3—13
-3+12-9 -6+18+9 —-15+6+ 9
=Ls5-6+1 10—-9-1 25-3-1

21 0 0
021(1]
Lo o0 21
1 2 5/[1 0 0
231[010‘
Also, |AllI=1-1 1 1Il0 0 1
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1 0 0
[ﬂ 1 n]
=[13-1)-2(2+1)+5(2+3)]Jl0 0 1

1 0 0
0 1 0
=210 0 1

21 0 O
0 21 0

0 0 21

DR F I

[2—-6 + 25 3 + 12-15 -13 + 18—5]

Then, A (adj A) =

4—-9+5 6+ 18—-3 26+ 27—-1
--2-3+5 -3+6-3 13 +9-1

(21 0 O
0 21 0O
=L0 0 21

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

A=

2 -1 3
4 2 5
0 4 -1

Therefore cofactors of A

Ch=-22

d-inverse-of-a-matrix/ matrlx/
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CEI CEE CEE

T
Ci1 Cyz C13]
Cz; C3z Ca;

We know that adj A=

Now by substituting the values in above matrix we get,

11 -2 -8

[—22 4 16]T
_l-11 2 8
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—22 11 —11
4 -2 2
adja-l16 -8 8

—22 11 -11}]|2 -1 3
4 -2 2 |4 2 5
g 110 4 -1

Now, (adj A) A :[ 16 -8

—44 + 44 +0 22 +22-44 —66 + 55 + 11
8—8 + 0 —4—4 + 8 12 —10 -2
_l32-32+0 -16-16 +32 48—40—-8
0 0 0
000
-lo 0 o
2 -1 3|t 0 0
4 2 5o 10
Now| |aji=lo 4 —1llo 0 1
10 0
010
=[2(-2-20)+1(-4-0)+3(16-0)]l0 0 1
10 0
010
=(~44-4+48)l0 0 1
000
000
-lo 0o o
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4
0

Then, A (adj A) =

€IndCareer

-1 3|22 11 -—-11
2 5 4
4 —11l16 -8 8

—88 +8 + 80 44—4—40

[—44—4 +48 22 +2-24

=L 0+ 16—16

0 0 O
0 0 O

0 0 0

0—-8+8

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

(iv) Let

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

Therefore cofactors of A

-2 2

22 -2 + 24
—44 + 4 + 40
0+8-8
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T

[CEI CEE CEE
adjA=1Ca1 C3z Ca3

3 —-15 417
-3 7 =2

-L1 -5 2

3 -1 1
-15 7 -5
adja=L ¢ -2 2

Ci1 Cyz C13]

Now, (adj A) A=
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6—5+ 1 0—-1+1 -3+0+3
-30+35-5 0+7-5 15—-0-15
-L8—-10+2 0-2+2 —4-0+6

2 0 0
0 2 0
_lo o 2
2 0 —=1|/1 0 0
5 1 0fjo 1 0
Also, |AJl=11 1 310 0 1
1 0 0
0 1 0
=[2(3-0)+0(15-0)-1(5-1)]0 0 1
1 0 0
0 1 0
=(6—4)L0 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)=Ll1 1 3 4 -2 2

6 +0-4 -2+4+0+2 2-0-2
15—15+0 -5+74+0 5—5+ 0
_3-15+12 -1+7-6 1-5+6
2 0 0

0 2 0
=10 0 2

Hence, (adj A) A= |A|l = A (ad] A)
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1 -1 1
3. For the matrix A= |2 3 0|, showthat A(adjA) =0
18 2 10
Solution:
Given
A=
1 -1 1
2 3 0
18 2 10

Therefore cofactors of A

Cyr =30
Cy =12
Cy=-3
Ci,=-20
Cp=-8
C=2
Ci=—-50
Cp=—20
Cx=5
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T

CE‘.I CE‘.E‘. CEE

Ci1 Cyz C13]
C3; GCip GCa;

We know that adj A=

By substituting these values in above matrix we get,

[3(1 —20 —5(T

12 -8 -20
=1—3 2 5
30 12 -3
—-20 -8 2
So, adj(A)=L—-50 —-20 5
1 -1 1 30 12 -3
2 3 o0}||-20 -8 2
Now, A (adjA)=118 2 10IL-50 —-20 5
30 + 20— 50 12 + 8—20 —-3-2+5
60—60+ 0 24—-24 + 0 —6+6+0
_ 1540 —-40—-500 216—16—200 —-54 + 4 + &0
0 0 0
0 0 0
=10 0 O
Hence, A (adjA) =0
—4 -3 -3
4.IfA=1|1 0 1|, showthatadiA= A
4 4 3
Solution:
Given
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—4 -3 -3
1 0 1
4 4 3
Cofactors of A
Cn=-4
Cy=-3

Cs=-3
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We know that adj A=
-4 1 4"
-3 0 4
=1-3 1 3
-4 -3
1 0
So,adjA=L 4 4
Hence, adj A=A
-1 -2
5 IfA=| 2 1
2 =2
Solution:
Given
A=

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

Cofactors of A are

Cy=-3

C11
Cz1
C31

-3
1
3

—2

—2| , show that adjA = 3AT.

1

€IndCareer

T
ClE
CE.EI-

CEE

CIE‘.
CEE
CBE‘.
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C;y,=—6
Ci3=-—6
Cy3=3
T
Cll CIE C13
CE‘.l CEE‘. CEB
adjA=1Ca1 C3p Ca3
-3 -6 —6]"
6 3 —6
L6 -6 3
-3 6 6
-6 3 -6
So,adjA=l—-6 —6 3

-1 -2 =2 -3 6 6
2 1 -2|=|-6 3 -6
Now,3AT=3L2 -2 1 -6 —6 3

Hence, adj A =3.AT

1 -2 3
6. Find A(adjA) for the matric A=| 0 2 -1
—4 5 2

Solution:

Given
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1 -2 3
0 2 -1
—4 5 2

Cofactors of A are

Cy=9
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We know that adj A

9 4 gt
19 14 3
_l-4 1 2

9 19

€IndCareer

CEl CEE CEEI

T
ru Ci2 C151]
_1G3; C3p Cjj

—4
1
So,adjA=18 3

4 14
9 19 -
—1 4 14
Now, P—\adjﬁ

9-8 + 24 19-28 + 9 —4—-2+6
0+8-—28 0+ 28-—-3 0+2-2
-l-36 +20+16 —-76 +70 +6 16 +5 + 4
25 0 O
0 25 0
-L0 0 25

Hence, AadjA=251;

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

@ | oty ol |0 5] G [ il

sinf cosH o

(w)[ 3 ﬂ

Solution:

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

d-inverse-of-a- matrlx/
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Now, |A| = cos 6 (cos 8) + sin 6 (sin 8)
=1
Hence, A ~ exists.
Cofactors of A are
C,,=cos 0
C,,=sinB
C,y=—sinB
C,, =cos B
Ci1  Cys
Since, adj A = LC21 Ca2

cosB sin@]
(adj A) =L—sin® cos 6-

[msﬂ —sin B
-Llsin® cos®B AL

1 [cos B —sinB
1 lsin® cos®
1 [cos 8 —sin B]
Now, A~ =14l adj A A-l=lsin® 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
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Cxp=0

[cn cu]T
Since, adj A= 1C21 Ca2
s
(apja)=1—-1 0
0 —1
15 ol
1

Now, A2 Y adj A

A™t=

—
ko |-
o
e

A=

(iii) The criteria of existence of inverse matrix is the determinant of a given matrix should not
equal to zero.
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@Illﬂ\—dl <Ci

a+ abc a + abc—abc

—_— = =10
— bc _
Now, |A| = a = a 1 +bhe _ET
Hence, A ~* exists. _ [ 3 ]
(adja)=L—-b a
Cofactors of A are
1+bc b
1+hbc [ a ]
1
Ciz=—c =
- Now, A~1 =14l adj A
C:{j:—b
1+b
2 =2 A'IZ%[ . _b]
T —C a
Cll ClE 1+ bce
Since, adj A = LC21 Ca2 [ 2 _b]
! A-l=t—-Cc a
8. Find the inverse of each of the following matrices.
1 2 3 1 2 5 2 —1 1 2 0 —1
(i) (2 3 1| (d4d) |1 —1 —1|(d%d) |[—1 2 —1|(iv)|5 1 O
3 1 2 2 3 -1 1 -1 2 01 3
0 1 -1 0 0 —1] 1 0 0
(v) |4 -3 4 |(vi)| 3 4 5 |(vii) |0 cosa sina
3 -3 4 -2 —4 —7_ 0 sina —cosa
Solution:

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

|Al =

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

elllu&—dl =1 —] |
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=-18%#¥0
Hence, A ~' exists

Cofactors of A are

C11=5
Cy=-7
C32=5
1
C,; Cpp Cualt Now, A~* =4l adj A
C C C ;
. C21 sz sz] 5 1 —7
We know that adj A="~21 *32 a3 1 -1 =7 s
“1-(-1;l-7 5 —1.
5 —1 —717 So, A (—18)
-1 -7 5 r=5 1 77
_1-7 5 -1 18 18 18
gl |l1Xr T =5
5 -1 -7 4 = |18 18 18
537 o
So,adja=L—7 5 -1 Hence, L1788 18

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

i Til-2l Sl sl S
=1(1+3)=2(-1+2)+5(3+2)
=4-2+25

=27#0

Hence, A - exists

Cofactors of A are

€IndCareer
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4 -1 517
17 —11 1

=L3 6 -3
4 17 3
-1 —-11 &6
So,adjA=L5 1 -3
1
Now, A~ =14l adj A
[ 4 17 3
1 |-1 —-11 6
So,A"1=0(27TL5 1 -3
& 17 37 rs 11
27 27 27 27 27 9
O Y N RO
27 27 27| |27 27 @9
s 1 3 s 1
Hence, A~1="27 27 27 27 27 9

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

|Al =

2

2|ji zf|+-1|]} ';3|+-1|]}
=24 -1)+1(-2+1)+1(1-2)

—6-2

= _4%0

Hence, A - exists

Cofactors of A are

€IindCareer
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Ci‘.l CEE‘. CEE

T
Ci1 Cyz C13]
Ci; Gy Cyg

We know that adj A =

3 1 17"
1 3 1
=1-1 1 3
3 1 -1
1 3 1
So,adjA=1—-1 1 3
1
Now, A ~1 =14l adj A
3 1 -1
1|1 3 1
So,A"l=a4l-1 1 3.
31 -1
4 4 4
1 3 1
4 4 4
-1 11
Hence, A"'=l2 2 4-

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

|Al =

1 0] _

2|1 3 Dlg g_llg i

=2(3-0)-0-1(5)
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Hence, A - exists

Cofactors of A are
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CEl CEE CE‘.Z—]-

T
Ci1 Cya C13]
C3y Cap GCgy

We know that adj A =

3 —-15 51"
[—1 6 —2
=11 —5 2
3 -1 1
—15 & —5]
So,adja=L 5 -2 2

Now, A =1 —1a| adj A

3 -1 1
1|-15 6 -5
So,A"'=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.

|Al =

o7 al-1l3 i1z I
=0-1(16-12)-1(-12+9)
=-4+3

=—1#0

Hence, A - exists
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Cofactors of A are

Cy=0
Cp=—1
Cyi =1
Crp=—4
Cp=3
Cy,=-4
Cis=-3
Cy=3
Cyy=—4
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[CEI CEE CEE
We know thatadj A=1C31 Caz Cas

0o -4 -3]"
-1 3 3

L1 -4 —4

T
Ci1 Cyz C13]

So,A"'=-11-3 3 —4
0o 1 -1
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.

|Al =

D|—44 —E)?_Dl—gz —5?|_1|—32 —4
=0-0-1(-12+8)

=4#0

Hence, A ~' exists

Cofactors of A are
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Ci‘.l CEE‘. CEZ—]

T
Ci1 Cyz C13]
C3; G Cyg

We know that adj A =

g 11 —41"
4 -2 0

-4 -3 0
8 4 4
11 -2 -3
So,adjA=1—-4 0 0

1

Now, A -1 =14l adj A

8 4 4
1f11 -2 -3

So,A"l=2l-4 0 0
2 1 1
noo1o3
4 2 4

Hence, A-'=1—1 0 0
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(vii) The criteria of existence of inverse matrix is the determinant of a given matrix should
not equal to zero.

|Al =

cosa  sina
sinad —cosa

—0+0
= — (cos? a - sin? a)
=—1#£0

Hence, A " exists

Cofactors of A are

Chu=-1
C,=0
Cy=0
Ci2=0

Cxi=-sina
C;;=cos a

€IndCareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-7-adjoint-and-inverse-of-a-matrix/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-7-adjoint-and-inverse-of-a-matrix/

€IndCareer

We know that adj A = Lal Caz  Cag

-1 0 o 1°
0 —cosa —sina

=L0 —sina cosa
-1 0 0
0 —cosa —sina
So,adjA=L0 —sina cosa

1
Now, A~1 =14l adj A

1 [—1 0 0
So,A~l= -1 0 —cosa —sina
L 0 —sina cosa

[1 0 0
0 cosa sina

Hence, A"'=10 sina —cos

9. Find the inverse of each of the following matrices and verify that A"'A = |,.

1 3 3 2 31
(¢) (1 4 3| (éd) |3 4 1
1 3 4 3 7 2
Solution:
(i) We have
|A] =
4 3 1 3 1 4
1|3 4|_3|1 4|+3|1 3|

=1(16 - 9) - 3(4 - 3) + 3(3 - 4)
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=7-3-3
=1#0
Hence, A - exists

Cofactors of A are
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CEl CEE CE:—]

T
Ci1 Cyz C13]
C3; Cgp Gy,

We know that adj A =

7 -1 -1]"
-3 1 0
-3 0o 1

7 -3 -3
-1 1 0
So,adjA=1—-1 0 1
B [7 -3 -3
Now, A~'=IAladjA= 7[-1 1 0
-1 0 1
7y -3 =3||1 3 3
-1 1 0l|1r 4 3
Also,A”A=1-1 0 11l1 3 4
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 1 0
=10 0 1

(ii) We have

|Al =
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1 1 1 -1
NUW,A'1= |A|adjﬂ,.: E -3 1 1
9 -5 -1
1 1 —-1][2 3 1
-1-3 1 1113 4 1
Also,A"*a= L9 -5 1113 7 2l
[ 24+43-3  3+44-7 1+ 1-2
|-6+3+3 9+4+7 3+1+2
_“l18—15-3 27-20-7 9-5-2
1_2 0 0 1 0 0
EU 2 0l=10 1 0
= 10 0 2 0 0 1
Hence, A"LA =13
=2(8—7)—3(6—3) + 1(21 — 12)
=2-9+9
=2#0

Hence, A ~' exists

Cofactors of A are

&ind

wdareer
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Cyu=-1

CE‘.I CEE‘. CEZ—]

T
Cix Cyz C13]
C3; Caz GCa;

We know that adj A =

1 -3 91"
[1 1 _5]
-1 1 =1
1 1 -1
-3 1 1]
So,adja=l9 -5 -1

1 s 1 1 —1]

Now,A~!= Aladja= ;|=3 1 1
9 -5 —1l
1 1 —-1][2 3 1

3 -3 1 1 [3 4 1
Also,A"'A= L9 -5 113 7 2l

(2+3-3 3+4-7 1+ 1-2
—6+3+3 —9+4+7 -3+1+2
-"l18-15-3 27-20-7 9-5-2

1 0 0
=10 1 0
0 0 1

Hence, A"*A=1;

(2 0 0
0 2 0
= 0 0 2

[

10. For the following pair of matrices verify that (AB)"' = B"'A".
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(i)A = E ﬂ and B = E g] (i1) A = E ;] and B — E i]

Solution:

(i) Given

d-inverse-of-a-matrix/ of -a- matrlx/
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[3 2
A=L7 5
[Al=1#0

5 -2
Then, adj A = [— ]
O

A-1= |Al
[4

B=3 2

|IB|=—10 #0

d-inverse-of-a-matrix/ of -a- matrlx/
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2 -6
Then, adj B = [_3 4 ]

_, adjB __1[2 —6]
=B T wl-3 4
3 2114 6] _[12+6 18 + 4
mg@,ﬁ,,_B:[? 5][3 21 [28+15 42 + 10
[18 22
AB =143 52

|AB| =936 -946=—10 =0
52 —22
Adj (AB) =43 18

(AB)l=adjaB - L [52 —22] _ [-52 22
aB|  ol-43 18 43 —18

NDWB_IA_1=_L1“[_23 _46][—5? _32]

1710 + 42 —4-—18

--10l-15—-28 6 + 12]

1[-52 22
—10l 43 18

Hence, (AB)" = B'A"

(ii) Given

NUPS..//WW 1Cd
d-inverse-of-a-matrix/

N.INACAICE
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IBl= 1+0
4 -5
adj B = [ ]
oo = 5% 7]
AISU,AB=[5 3][;: ﬂ
11 14]
_l29 37

|AB| =407-406=1+0
37 —14]
And, adj (AB) = 1—29 11
adjAB 1 [37 —14

IAl=1=0 (aB)~1= aBl = 1l-29 11
3 -1
Adj A = [—5 2 ] 3;9 —1114-_
ad]ﬁ 3 -1 4 —K][ 3 -1
—1 — Al [ ] NUW, B—IA—1= — ] [ ]
[-’-1- ﬂ 37  —14
—29 11/
Hence, (AB)"' = B'A"
3 2 |6 T ) —1
11. Let A = {7 5] and B = [E g] . Find(AB)
Solution:
Given

¢ /\ 4L
d-inverse-of-a-matrix/
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|A| [5 _2]
BZS 4
|B] =54—56=—2 %0
9 —?]
adjp='-8 6
=l ¢

Now, (AB) ~1=B1A~!
9 —?] [ 5 —2]

_-21l-8

1[45 + 49 -—-18-— 21]
3 9 =-21-40—42 16 + 18
A=L7 5] 1194 -39

--21-82 34

|Al=15-14=1=+0

39
[5 —z] [ 7 5 ]
ThereforeadjA='=7 31 (aB)~'=lL41 —17

12. Given A = {_24 _.?ﬂ , compute A™! and show that 2A™' =9I — A.
Solution:
Given

d-inverse-of-a- matrlx/

EIndLareer
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To Show: 2A"1=91-A

We have
1[? 31 _[7 3]
[2 —3] LHS=2A"1=2214 2 4 92
|[Al=14-12=2+0n0 RHS5=91-A= 0 9l l—4 7
[? 3 7 3
adj,ﬂ.: 4 2 _la 2]
7 3]
aA-t=214 2 Hence, 2A~1=9|—A
4 5 B
13. If A= 5 1 , then show that A — 3I = 2(I + 3A7 7).
Solution:
Given

hitps://www.indcaree
d-inverse-of-a-matrix/
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["—1- 5
A=12 1
IAl=4-10=—6 %0

5,
adja=1-2 4

171 —5]
A-i=-6l-2 4
ToShow: A—-31=2(1+3A71)

We have

LHS =A -3l =2[3 2]4_6%[_21 —54-]
L5 31-3l 4 o o5 2
= ; —52] = ; _52]

RHS=2(1+3A"Y)=21+6A"1 Hence, A-31=2(1+3A™)

a

14. Find the inverse of the matriz A = [c 1 bbc} ., and show that aA~' = (a®> + be+ 1)I — aA.
a

Solution:

hitps://www.indcaree
d-inverse-of-a-matrix/
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o]
c 1+ be
_A_: a

a+ abc a+ abc—abc
Now, |A] = a be — a

=1=0

Hence, A ~ ! exists.

Cofactors of A are

1 +be
Cii= =
Cip=—¢cC
Ca=—-Db
Can=2a

Ci4 cu]T
Since, adj A = €21 Caz

a

[1 +be ]T
Adja=L-b a
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Toshowa A~ '=(a?+bc+1)1—aA.

LHS=a A~ !
[1+b:: _b]
a
=4 —C d
1 + bc —ab]
=L —ac a®

RHS=(a’+bc+1)1—-aA

[aE+bc+1 0 ]_[az ab ] 1 + bc —ab]
_ 0 a2z +bc+1 ac 1+ bcl=l —ac a®

Hence, LHS = RH5

5 0 4 13 3
15. Given A= |2 3 2|, B '=|1 4 3|.Compute(AB)!
121 13 4
Solution:
Given
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5 0 4

2 3 2

1 2 1

andB~'=

1 3 3

1 4 3

1 3 4
Here, (AB)-'"B-'A -1
JA|=-5+4=-1

Cofactors of A are

C11=—1
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Adj A Caz C3z Cy3
-1 0 11"
8 1 -10
12 -2 15
-1 8 -12
0 1 =2
So,adj A= —-10 15
[ 8 12
1 —|0 1 -2
Now, A~ =lAladjA = 1 —10 15

(AB)~'=B tAa!

1 -8 12
Ll s
1 — 10 -15
1
1
1

+ 3 —8-3+30 12 +6-—45
+ 3 -8—4+30 12 +8—45
+ 4 —8-3+40 12 + 6-—60

3
4
3
0—
0—
0—

[—2 19 =27]
-2 18 -—25
Hence, (AB) ™" -l-3 29 —42 |

cosae —sina 0] cos3 0 sing3
16. Let F(a) = |sina  cosa 0| and G(3) = 0 1 0
0 0 1 —sin/3 0 cosj3

Show that

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

d-inverse-of-a- matrlx/
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Solution:
(i) Given

F (a) =

sin o cosaa O
0 0 1

rns o —sina D]
|F (a)] =cos?a +sina=1#0
Cofactors of A are

C,s=cosa

C,,=sina

€IndCareer
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CE‘.l CE‘.E‘. CE‘.E

[Cu Cio C19.]
Adj F (a) = Ca; Caz Ci

sina cosa O

[cosa —sina D]T
0 0 1

cosa sina 0
[—sina cosa D]
So, adj F (o) = 0 0 1
Now, [F (@] = —1 — adjF(a) .| €0S® sina OF
F (a)] = 7|—sina cosa Of - (i)
0 0 1

[sin{—a} cos(—a) O
And, F (—a) = 0 0 1

[cosa sina D]

cos(—a) sin(—a) D]

—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

Cii=cos B
C,y=0
C; =-sin B
Cy;=0
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CEI CEE CEE

[CII CIE CIEIT
AdjG (B) = Ca1 Caz Cag

0 1 0

[msB 0 sinB]T
_l—sinf 0 cosp

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

. cosp 0 —sinf
] (i)

cosp O —sinB]

I[ 0 1 0 _
Now, [G (B)]~t= Lsinp 0 cospl - i
cos(—B) 0 sin(—fp)
[ 0 1 0 ]
And, G (- B) = Lsin(=B) 0 cos(—f)

cosp 0 —sinfp
[ 0 1 0 ]
_Lsinp 0 cosp

Hence, [G (B)] ~*=G—p)

(iii) Now we have to show that[F (a) G (B)] "'=G (-B) F (- a)
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And LHS = [F (a) G (B)] -

=[G (B)] " [F ()]~

=G (-B)F(-a)

Hence = RHS

17. If A= E ;} verify that A _aA 4T = 0, where I = B ﬂ and O = {g g} .Hence find A7,
Solution:

Consider,
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PO e [ Y R
[? 12

4A— ] [a 12

-l 1

Now, A>—4 A +1= [? 12] [8 12] [é 2]

7-8+1 12— 2+n]
_la—4+0 7-8+1

[0 o

Now, A’—4A+1=0

Hence, =

AA—4A=—]
Multiply by A~ both sides we get
AAA ) —4AaA1=—1A"1
Al—4l=—A"1

A-l=a-p=l0 4 _[1 2

N

18. Show that A = [ 28 i} satisfies the equation A? + 4A — 427 = 0. Hence find AL

Solution:

¢ /\ 4L
d-inverse-of-a-matrix/
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d-inverse-of-a-matrix/
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[—E i)][—ﬂ ﬂ 64 + 10 —40 + 20
Al —-16 +8 10 + 16

% %)

4A=4[—28 ﬂ [—32 20

42|=42'111 2] N [4'.32 42]

Now,

A2+ 4A - 421 = [M _Eﬂ] +[ 5 g]_[q'f ‘fﬁ]

74—74 —20 + zn]
-8 +8 42—42

Hen-::e,=[':' 0

Now, A? +4A—421=0
=ATAA+AATIA-22A7 =0
=A+41-42A"1=0
=42A1 A+ 4

A=[_28 ﬂ =A"1= 42[A+ 41l
A9+

P

¢ /\ 4L
d-inverse-of-a-matrix/
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19. IfA = {_31 ﬂ show that A* — 5A + 71 = 0.Hence find AL
Solution:
Given
3 1]
][3 ]_ 9-1 3+ 2
A = 1 2 —-3—-2 -1+ 4
8 5]
-5 3
3
5 + 7
Now, A>—5A + 71 = ] [ ] [ ]
8—15 + 7 5—5+D]
- l-54+5+0 3-10+7
[D 0
-0 0

So, AZ—5A+71=0

Multiply by A~ both sides
AAAT-SA A +71LAT =0
A-51+7A1=0

A~ 1_+~ [5'I J"‘:lll]

2 -1
A—lj'[n g]_[—31 é Al 7"[ ]

Exercise 7.2 Page No: 7.34

¢ /\ 4L
d-inverse-of-a-matrix/
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Find the inverse of the following matrices by using elementary row transformations:

1. E _13}

Solution:
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For row transformation we have

A=IA
L Sl e
1

. T, oT
Applying * 71

AR A

Applying™2 2 T2~ 41
oS |_[5 o
o= b
7
Applwng 252
1 1
T] T A So, as we know that
) I=A2A
Applying o hnTah Therefore
21 1 21 1
é ?]: Tf _2_51"" Aﬂ:% _2_51 2[5 z}
= 25 25 = 25 25 2 1
Solution:

d-inverse-of-a-matrix/ matrlx/
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For row transformation we have,

A=IA

> =l 1l

Applying 't~ 5

B

n

2
Jr'lul;:q::-I‘;.ringT1 “hTgh
Applying T2 = T2 = 211 [1 0] _ [ 1 —Z]A
o 11 L[-2 &5
12| |- o =
5 — 5 A
o 2 2 So, as we know that
— =]
I=ATA
Applying "2 ~ gk Therefore
2 1
b il-15 e R R P
=10 1 -2 5 = - *1—3 5
Solution:

d-inverse-of-a-matrix/ matrlx/
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For row transformation we have

A=I1A
1 6 1 0
:}[_-3 5] - [n 1]"5‘
LTy, = T + 37T 2 6
Applying '2 2 1 [1 _[= - A
[1 E]_ [1 n] & 0 1 ER
o 231 L3 1 = 23 23
. 1 So, as we know that
A I = 2 o2
pplying 23 [ = AlA
1 0
[{1} ? =13 1 ‘ A Therefore
= 23 23
1 _ 1175 -6 2 5
Applying 't 7 71 T 672 > a7 = 5 3 1] 4. [1 3}

Solution:
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For elementary row operation we have

A=IA
2 51 _[1 0O 5 1
:.[1 3_[n L [1 5]:[5 D]A
. =10 1 -1 2
Applying * 21 5
RRERF ]
= |2 1 0] _[3 -5
1 3 - Lo 1]_[—1 z]ﬂ
Applying™2 7 72 — So, as we know that
N 1=ATA
= A
0 = _= Therefore
— 2
-1_[3 -5 3 10
Applying ™2 = 272 [_1 2] > [3 7]

Solution:

d-inverse-of-a-matrix/ matrlx/
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For elementary row operation we have Applying™2 — 315

B R A

N P

y ST ——:r"
.1 Applwng 1 2
. 1 1
Applying = 3 L 0= [7 10,
: o 1
R AN
1 So, as we know that
Applying™2 T2 — 21 I=A2A
;L Therefore
3
: L 7 -10
:,l” J l A=l
01 2
6.1 2 3
311
Solution:

d-inverse-of-a-matrix/ matrlx/
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For elementary row operation we have,

0 1 2 0 0

1 2 3 1 0J]A

3 1 1 0 1
Applying™. =7 12

1 2 3 0 1 0

0 1 2|=11 0 0|A
=13 1 1 0 0 1

d-inverse-of-a-matrix/ matrlx/
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1 2 3 0 1 0
0 1 21=11 0 O
=10 -5 -8 0 -3 1

Applying Tt = T — 215 apnd Tz 2 T2+ 51

A

1 0 -1 -2 1 0
01 2|=1|1 0 O0lA
=10 0 2 5 -3 1
PN
Applying ® 273
1o -1 [(2 10
_ |1 0 0
[D 1 2]— s -3 1 A
N 0O 0 1 > > 2

Applying™. 7 T1 +13andtz 212 — 213

1 1 1
1 0 0 2 2 2
0 1 0|=[-4 3 1|A Therefore
0 0 1 3 _3 1
= 2 2 2
So, as we know that At =
1= AlA =
2 0 —1
7.5 1 0
o1 3
Solution:

€IndCareer
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For elementary row operation we have,

A=IA
2 0 —1 100
5 1 ol=1|o 1 ola
~lo 1 3 00 1
ET
Applying * 2%
10 =3 [ 0 o
2| |z A
5 1 0(=]0o 1 0
~lo 1 3 0 0 1
Applying™z 2 T2 — 5ry
1 0 —- 100
2 2
01 2|=[=2 1 o|®
2 2
~lo 1 3 0 0 1
Applying™z 71z — 12
1 0 —- 10 o0
2 2
01 2|=1-2 1 ola
2 2
0 0 - 11
= 2 2
Applying T2 ~ 273
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1 0 -2 10 o0
2 2
01 2|=|-2 1 ofl4
2 2
~lo o 1 5 -2 2
1

5
Applying'* ~ T2 g2 T TR
1 0 0 3 -1 1
0 1 0|=]|-15 6 —5|A
=10 0 1 5 -2 2
So, as we know that
= AA
Therefore
5 -1 1 2 3 1
_1_
= 5 -2 2 3 7 9
Solution:
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For row transformation we have

2 3 1 0 0
2 4 1 1 0J]A
3 7 2 0 1
Applying 1 éirl
1 [Foo
4 1= o 1 o|A
=3 7 2 0 0 1

Applying ™2 2 T2 — 2ryandr, > 1r; —3n

1 212 1 0 o0
2 2 2
0 1 of=[-1 1 o|a
o 2 I [-2 01
=L 2 2 2

d-inverse-of-a-matrix/ matrlx/
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3
Applying 't~ Tt T 272 gpg"3 T3 T3
1 0 - 2 =20
2 2
0 1 0l=1-1 1 O0lA
0 0 = 1 -2 1
= 2 2

1 0 - 2 -2 0
E‘._ 2 A
01 0/=]-1 1 o0
_lo o 1 2 -5 2
T%T_}T
Applying * 't 272
10 0 1 1 -1
01 0/=|-1 1 ola
~lo o 1 2 -5 2

So, as we know that
I=AA

Therefore
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Chapterwise RD Sharma
Solutions for Class 12 Maths :

e Chapter 1—Relation

e Chapter 2—Functions

e Chapter 3—Binary Operations

e Chapter 4—Inverse Trigonometric Functions

e Chapter 5—Algebra of Matrices

e Chapter 6—Determinants

e Chapter 7—Adjoint and Inverse of a Matrix

e Chapter 8—Solution of Simultaneous Linear Equations
e Chapter 9—Continuity

e Chapter 10—Differentiability

e Chapter 11—Differentiation

e Chapter 12—Higher Order Derivatives

e Chapter 13—Derivatives as a Rate Measurer

e Chapter 14—Differentials, Errors and Approximations

e Chapter 15—Mean Value Theorems

e Chapter 16—Tangents and Normals

e Chapter 17-Increasing and Decreasing Functions

e Chapter 18—Maxima and Minima

e Chapter 19—Indefinite Integrals
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About RD Sharma

RD Sharma isn't the kind of author you'd bump into at lit fests. But his
bestselling books have helped many CBSE students lose their dread of
maths. Sunday Times profiles the tutor turned internet star

He dreams of algorithms that would give most people nightmares. And,
spends every waking hour thinking of ways to explain concepts like 'series
solution of linear differential equations'. Meet Dr Ravi Dutt Sharma —
mathematics teacher and author of 25 reference books — whose name
evokes as much awe as the subject he teaches. And though students have
used his thick tomes for the last 31 years to ace the dreaded maths exam,
it's only recently that a spoof video turned the tutor into a YouTube star.

R D Sharma had a good laugh but said he shared little with his on-screen
persona except for the love for maths. "I like to spend all my time thinking
and writing about maths problems. I find it relaxing," he says. When he is
not writing books explaining mathematical concepts for classes 6 to 12 and
engineering students, Sharma is busy dispensing his duty as vice-principal
and head of department of science and humanities at Delhi government's
Guru Nanak Dev Institute of Technology.
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