7. Adjoint and Inverse of a Matrix

Exercise 7
1. Question

Find the adjoint of the given matrix and verify in each case that A. (adj A) = (adj A) =m |A|.l.

e
[59'

Answer

[FS]

Here, 4 = [E g

Now, we have to find adj A and for that we have to find co-factors:
a1 (co - factor of 2) = (-1)}+1(9) = (-1)2(9) = 9
ap, (co - factor of 3) = (-1)1+2(5) = (-1)3(5) = -5
a1 (co - factor of 5) = (-12+1(3) = (-1)3(3) = -3

ayy (co - factor of 9) = (-1+2(2) = (-1)4(2) = 2

~ The co — factor matrix = [_93 _25]

Now, adj A = Transpose of co-factor Matrix

a9 -5"_[19 -3
"ad}‘q_[—3 2] _[—5 2]
Calculating A (adj A)

. 2 3119 -3
A.(adjﬂ)=[5 9”_5 2]
(2x9+3x(-5) 2x(-3)+3x2
[5X94+9x(=5) 5x(-3)+9x2

18 —15 —6+6]
45 —-45 -—-15+18

-l 4

-®@ 3]

= 3l
Calculating (adj A)A

. 9 =372 3
(ad}A).A—[_B 2] c 9]
_[9%2+(-3) x5 9><3+(—3)><9]

—b5x2+2x5 —-5x3+2x9
_[18-15 27—2?]

—10+ 10 —-15+18

=l 4




-®[; ]
= 3l
Calculating [A].l
|A|.I=|§ §|1

a b

IfA= ,then determinant of A, is given by

[
[=H

|A|=|i g|=ad—bc

=(2x9-3x5)l

= (18 - 15)I

= 3|

Thus, A(adj A) = (adj A)A = |A|l =3I
= A(adj A) = (adj A)A = |A]l

Hence Proved

9 -3
S oo

-

Ans.

2. Question

-5
|

-

Find the adjoint of the given matrix and verify in each case that A. (adj A) = (adj A) =m |A|.I.{ )

Answer
Here, 4 = [_31 _25]

Now, we have to find adj A and for that we have to find co-factors:

aqp (co - factor of 3) = (-1)}+1(2) = (-1)2(2) = 2

a1y (co - factor of -5) = (-1)1+2(-1) = (-1)3(-1) = 1

ay; (co - factor of -1) = (-12+1(-5) = (-1)3(-5) = 5

az; (co - factor of 2) = (-12*%(3) = (-1)*(3) = 3
e _[2 1

~ The co — factor matrix = [5 3

Now, adj A = Transpose of co-factor Matrix

a2 1172 s

~adja=[g _[1 3

Calculating A (adj A)

A.(adjﬂ)=[_31 _25]i g]
_[Bx2+(-5)x1 3x5+(-5)x3
_[(—1)><2+2><1 (-1)x5+2x%x3



[6-5 15—15]
“l2+2 -5+6

=lo 1l

=
Calculating (adj A)A

. _[2 513 -5
(adjﬂ).ﬂ—[l 3][_1 2]
[2X3+56x(—-1) 2x(-5)+5x2
|1 X3+3x(—1) 1x(-5)+3x2

—10 + 10]
—5+6

w o,

=

6_
3_
0 1
=

Calculating [A].]

—5

2L

|A].T = |_31

a b

IfA= . d ,then determinant of A, is given by

|A|=|i g|=ad—bc

=[3 x2-(-1) x (-5)]I
=[6-(5)]1

= (1)l

=

Thus, A(adj A) = (adj A)A = |A[l = |
= A(adj A) = (adj A)A = |A]l

Hence Proved

2 5

13'

Ans.

3. Question

. - . . o _ , Cosd. sind |
Find the adjoint of the given matrix and verify in each case that A. (adj A) = (adj A) =m |A|.l.

SINQ  Ccosd
Answer

Here, 4 — [COS(I SlIltI]

sine cosa

Now, we have to find adj A and for that we have to find co-factors:
a1 (co - factor of cos a) = (-1)1+1(cos a)= (-1)%(cos a) = cos a
ap, (co - factor of sin a) = (-1)1*2(sin a) = (-1)3(sin a) = -sin «

ay; (co - factor of sin a) = (-1)2*1(sin a) = (-1)3(sin a) = -sin a



a5, (co - factor of cos a) = (-1)272(cos a)= (-1)*(cos a) = cos a

cosa —sin a]

~ The co — factor matrix = [ .
—sinae cosa

Now, adj A = Transpose of co-factor Matrix

. cosa —sina]’ cosa —sina
~adj A= : = .
—sina cosa sinad cosa

Calculating A (adj A)

cosa sina] cosa —sina]

A.(adjﬂ)=[sma cosal l-sina cosa

[cosa ¥ cosa + sina X (—sina) cosa X (—sina) + sina x cosa]
" Isina x cosa + cosa x (—sina) sina x (—sina) + cosa X cosa

B [ cos?a —sina — cosasina + cosa sin a]
sina cos @ — cos ¢ sina —sin?a + cos?a
_ [c052 a—sina 0 ]
0 cos’a — sin’a

= (cos? a - sin? a) |
Calculating (adj A)A

cosa —sina] [cosa sina]

(adj 4).4 = [— sina cosa l lsina cosa

[cosa X cosa + (—sina) X sina cosa X sing + (—sina) x cos a]
| (—sina) X cosa +cosa X sing (—sina) X sina + cosa X cosa

N cos?a — sin‘a cosa sin @ — cosa sin a]
| —sina cosa + cosasina —sin?a + cos?a

_ [cos?a —sin & 0 ]
0 cos?a —sina

= (cos? a - sin? a) |

Calculating [A].l
1A|.T = |cosa sinalj
' sina cosa
IfA = : g,then determinant of A, is given by

Al = |: E|= ad — bc

= [cos a X cos a - (sin a) X (sin a)]l
= [cos? a - sin? a] |

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

Hence Proved

cosa  —sind |
Ans.

—SING COSd.

4. Question



1
Find the adjoint of the given matrix and verify in each case that A. (adj A) = (adj A) =m |A|.l.| 3

1

Answer

1 -1 2
Here,4A=13 1 -2
1 0 3

Now, we have to find adj A, and for that, we have to find co-factors:
1 -2
an=|0 3|=3—(oj|=3
3 -2
a=— Fl=-O-2=-0+2=-11

a13=|? $|=0—1=—1

‘7‘21=_|_0:L §|=—(—3—0)=3

.

an=—|; 5]-—(0-(D)=-1

an =7 Zl=2-2=0

==l Ll=-(-2-=s

aa=l3 T|=1-(9=1+3-4

3 11 -117 [ 3 3 0
FEACEE

0 8 4 -1 -1 4

~adj A= |0z1 Qzz Q3| =

T
@17 Qyz ‘113]
l3; O3z Qa3

Calculating A (adj A)
1 -1 2 3 3 0
AfadjA)=[3 1 -2||-11 1 8
1 0 31l-1 -1 4

[3+11-2 3—1-2 0-8+8
=|9-11+2 9+1+2 0+8-8
1 3—0—-3 3+0-3 0+0+12

(12 0 0
=|0 12 0
L0 0 12

1 0 0
1210 1 0
0 0 1
= 12|
Calculating (adj A)A
3 3 011 -1 2
(adj A).A=|-11 1 8|3 1 -2

-1 -1 411 0 3



[ 3+9+0 —-3+3+0 6—6+0
=|-11+3+868 11+1+0 —-22—-2+124
L —-1—-3+4 1-1+0 —-2+2+12

(12 0 0
=|0 12 0
L0 0 12

1 0 0
=1210 1 0

0 0 1

= 12l
Calculating [A].]

Expanding along C;, we get

a a a a
_ _ay1+1 |%zz Has _qy2+1|faz @iz
Al = ay GO 2 B (o 22 o
g3+ |Gz g
+az; (—1) |ﬂ:22 azgl
1 -1 2
lAl.I=13 1 =2|I
1 0 3

=[1(3-0)-(-1){9-(-2)} + 2(0 - 1]
=[3 + 1(11) + 2(-1)] |
=(3+11-2)l

=12l

Thus, A(adj A) = (adj A)A = |A]l = 121
= A(adj A) = (adj A)A = |A]l

Hence Proved

3 30
Ans.|—-11 1 8
-1 -1 4

5. Question

Find the adjoint of the given matrix and verify in each case that A. (adj A) = (adj A) =m |A|.l.
3 -1 1]

-15 6 -5
5 =2 2
Answer
3 -1 1
Here, A =|-15 6 -5
5 -2 2

Now, we have to find adj A, and for that, we have to find co-factors:
6 -5
au=|_2 2|=12—(10)=2

—15 =5

&> | = (=30 (-25)) = ~(-30+25) = 5

Q= —



a3 = |_§5 _62| —30-30=0
yy = — |:% %l =—(-2—-(-2)=0

ap=[ J|=6-5=1

3 -1
a=—[2 5|=—(-6-(-5)=—(-6+5 -1
1
agl=|6 _5|=5—6=—1
3 1
a=—| 3. | =—(-15-(-18) = —(-15+15) -0
3 -1
a2 =| 3¢ 6|—18—15—3
A;; @yp 437 T 2 0 -1
~adj A= |Qz1 Qzz 0y =51 0
33 dgzz Qa3 103 0 1 3

Calculating A (adj A)
3 -1 1172 0 -1
A(adjA)=|-15 6 =5(|5 1 0
5 -2 2110 1 3

6—5+0 0—-1+1 —-3+0+3
=|—-30+30+0 0+6—-5 15+0-15
L 10—10+0 0-2+2 -5+0+6

|

Calculating (adj A)A

=]

I
oo~
=
_ o

2 0 -1][3 -1 1
(adjA).A=|5 1 0||-15 6 -5
01 3lls -2 2

[ 6+0-5 —-2+4+0+2 2+0-2
=|15—-15+0 —-5+6+0 5—-5+0
10 —15+15 0+6—6 0-—-5+6

(1 0 0
=|0 1 0
0 0 1

=1
Calculating [A].]

Expanding along C;, we get

. 141 |@22 Q23 241|012 Qi3
4l = az GO 2 B e (o2 o
 gv3+1 1112 a3

+as;, (1) |ﬂ:22 azgl
3 -1 1
|Al.T=|-15 6 —5|I
5 -2 2

= [3(12 - 10) - (-15){-2 - (-2)} + 5(5 - 6)]I



= [3(2) + 15(0) + 5(-1)] |
= (6 - 5)l

=

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

Hence Proved

2 0 -1]
Ans. |5 1 O
01 3

6. Question

0
Find the adjoint of the given matrix and verify in each case that A. (adj A) = (adj A) =m |A|.l.| 1
3
Answer
0o 1 2
Here,A=|1 2 3
3 1 1

Now, we have to find adj A, and for that, we have to find co-factors:

S I
e} =090
T -
ST E
L I
=} =093
S IR
=l Y= o012
ol o1

Ay; @1 Qi3] -1 8 -51" -1 1 -1
g Ozz QAzz] =|1 -6 3 =!8 -6 2
a -1 2 -1

l3; O3z Qa3 -5 3 -1

~adj A=

Calculating A (adj A)

01 2][-1 1 -1
A.(ade)=[1 2 3”8 -6 2]

3 1 k-5 3 -1

]
]

—



[ 0+8—10 0—-6+6 0+2-2
=|-1+16—-15 1—-12+9 —-1+4-3
| —3+8-5 3—-6+3 -3+2-1

= -2I
Calculating (adj A)A

-1 1 -1][0 1 2
(adjd).A=|8 -6 2|1 2 3
-5 3 -1ll13 1 1

[0+1-3 —-1+2-1 -2+3-1
=|0—-6+6 8—-12+2 16—18+2
0+3-3 —-5+6—-1 —-10+9-1

[—2 0 0
=0 -2 0
L 0 0o -2
1 0 0
=—2|10 1 0

0 01

= -2I
Calculating [A].]

Expanding along C;, we get

a a a a
|4] = a,, (—1)*2 | 22 azal +ay, (_1)2+1| 12 1a|
33

3z flzp Qazj
7 Qg3
+agy (CD [ 0
0o 1 2
lAl.I=1[1 2 3|1
31 1

=[0(2 - 3) - (1){1 -2} + 3(3 - 4)]l
=[0-1(-1) + 3(-1)] |

=(1-3)l

= 2|

Thus, A(adj A) = (adj A)A = |A]l = -2
= A(adj A) = (adj A)A = |A]l

Hence Proved

-1 1 -1
Ans.| 8 -6 2
-5 3 -1

7. Question



9 7

Find the adjoint of the given matrix and verify in each case that A. (adj A) = (adj A) =m |A|.l.| 5 -1

Answer
9 7 3
Here, A =[5 —1 4
6 8 2

Now, we have to find adj A and for that we have to find co-factors:

a,, = |_81 §|= —2-32=-34

5 ‘2}|=

. —(10 —24) = —(—14) = 14

a2 = - |
a13=|2 _81|=40—(—6)=40+6=46
“21=‘|; g|=—(14—24)=10
an=|g 5|=18-18=0

“23=‘|2 ;|=—(?2—42)=—30
“31=|_71 2|=28—(—3)=31

gy = —|2 2| — (36— 15) = —21

A3z = |2 _71| =—-9-35=-44

~adj A= 10 0 =30 14 0

31 —-21 —44 46 —30

Uy Oz Qz3

T
@17 Qyz ‘113]
l3; O3z Qa3

[—34 14 46 r [—34 10

Calculating A (adj A)
9 7 3][-34 10 31
AadjA) =[5 -1 4|| 14 0 -21
6 8 21l46 30 -—-44

[—306 +98+ 138 90+0-—90 279— 147 —132
=|—-170—-14+ 184 50+0-—120 155+21—-176
|—204+112+92 60+0—60 186— 168 —88

[—70 0 0 ]

=0 =70 O
L 0 0 =70
1 0 0
=—7010 1 0
0 01
=-701

Calculating (adj A)A

-34 10 3119 7 3
(adjA).A=|14 0 -—21|[5 -1 4
46 -30 —-44lle 8 2

31
—21
—44

|

6 8

D s



[—306 +50+ 186 —238—10+ 248 —102+ 40+62
=| 126+ 0—126 98 +0— 168 42+ 0—42
1414 — 150 — 264 322+ 30-—352 138—120-—88

[—70 0 0 ]

=0 70 0
L 0 0 =70
1 0 0
=—7010 1 0
0 0 1
=-70 1
Calculating |A|.l

Expanding along Cq, we get

_ g1+l |Azz @23 vz |f1z Qa3
4l = an GO 2 2] e (02
a, a
_433+1 12 13
+a;, (1) |[122 azgl
9 7 3
AlL.I=5 —1 4|1
6 8 2

= [9(-2 - 32) - (5){14 - 24} + 6(28 - (-3))]I
= [9(-34) - 5(-10) + 6(31)] |

= (-306 + 50 + 186)I

=-70 |

Thus, A(adj A) = (adj A)A = |All = -70 |

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

Hence Proved

-34 10 31 |
Ans. | 14 0 21
46 30 -4

8. Question

Find the adjoint of the given matrix and verify in each case that A. (adj A) = (adj A) =m |A|.l.

4

N
Y]

ooy

[V
1

Answer

4 5 3
Here, 4=11 0 &6
2 7 9

Now, we have to find adj A and for that we have to find co-factors:

0 6
a11—|7 | =0-42-—42

a12=—|% g|=—(9—12)=3



aa=|t O=7-0=7
o= =[5 Y —tos-20) - -2
a=|* ¥=36-6=30
=} =-co-10

‘131=|g 2|=30—0=30
a32=—|i 2|=—(24—3)=—[21)=_
azz=|i g|=0—5=—5

Ay; @1 Qi3] —3 71 —42
Uy Oz Qz3 30 -—-18( =] -3

l3; O3z Qa3 —21 -5 7

~adj A=

Calculating A (adj A)

4 5 3 42 —24 30
A(adjd)=[1 0 & —21
18

2 7 9 —5

[—168 +15+21 —96+ 150—54 120—-105-15
=| —42+0+42 —24+ 0— 108 30+0-—30
L —84+21+63 —48+210—162 60—147—45

[—132 0 0
=| 0 —132 0
0 0 —132
1 0 0
=—132|10 1 0
0 01
= -1321

Calculating (adj A)A

—42 —24 30)[4 5 3
(adjA).A=| 3 30 -21[|1 0 6
7 -18 -5ll2 7 9

[—168 — 24+ 60 —210+0+ 210 —126— 144+ 270
=| 12+ 30—42 15+ 0 — 147 9+180—189
| 28— 18—10 35+0-35 21—108 — 45

[—132 0 0 ]

=| 0 —132 0
0 0 —132

1 0 0
=-—132|10 1 0
0 0 1

= -132I
Calculating |A|.I

Expanding along Cq, we get

—24
30
-18

30
—21
-5

|



3 a1a|

4] = ay (D[22 2]+ 4 (-2

3z flzp Qazj
7 Qg3
+agy (CD [ 0
4 5 3
lAl.I=1]1 0 6|
2 7 9

= [4(0 - 42) - (1){45 - 21} + 2(30 - 0)]I
= [4(-42) - 1(24) + 2(30)] |

= (-168 - 24 + 60)I

= -132

Thus, A(adj A) = (adj A)A = |A]l = -132
= A(adj A) = (adj A)A = |A]l

Hence Proved

42 24 30 |
Ans.| 3 30 =21
7 =18 =5 |

9. Question

Find the adjoint of the given matrix and verify in each case that A. (adj A) = (adj A) =m |A|.l.

coso. —sina. O]
sina cosa O
0 0 1

Answer

cosa —sina 0
Here, A = |sinae cosa O
0 0 1

Now, we have to find adj A, and for that, we have to find co-factors:

cosa 0

= COS{

sma 0 .
= —sina

__|sina cosa -0

ﬂ'lE - 0 0 -

__|—sina 0] _ .

yy = — 1| =sina

_ cosa O
Aoy = =cosa

cose —sina| 0
ﬂ'23 - O O -
—sina 0
3 = | | =0
cosa
cosa O
33 _l | =0

sina 0



cosa —sina

— 2 I g T _ 2 .5 _
sina cosa |_ [cos“a — {—sin“a}] = [cos“a +sin“a] =1

‘133=|

["cos? o + sin? a = 1]

~adj A= =|—sine cosa 0

0 0 1

Uy Oz Qz3 sine cosa O

T . T
@17 Qyz alE] [cosa —sina 0]
fl3; @3z Qz; 0 0 1

[cosa sina 0]

Calculating A (adj A)

cosa —sina 0 cosa sina 0
A.(adj A) = |sina cosa —sina cosa 0

0 1
cos?a +sina cos« sina —sinacosa 0
= |sina cosa — cosasina cos?a + sin®a 0
0 0 1
[cos? a + sin « 0 0
= 0 cos?a +sin‘a 0
0 0 1
[1 0 0
=10 1 0
0 0 1

[''cos? a + sin? o = 1]

1 0 0
=|0 1 0
0 0 1
= |
Calculating (adj A)A

cosa sina 0] [cosa —sina 0
(adj A).A =|—sina cosa 0 sin@ cosa O

1
cos?a +sin®« —sina cosa + cosasinag 0
=|—sinacosa +cosasina sin’ @ + cos’a 0
0 0 1
[cos® & + sin’ a 0 0
= 0 cos?a +sina 0
0 0 1
(1 0 0
=|0 1 0
0 0 1

[''cos? a + sin? o = 1]

1 0 0
=|0 1 0
0 0 1

= |
Calculating |A|.I
Expanding along Cq, we get

Az
4l = ayy (-0 22

@15 Qi3
+ a5, (-1 |
31 y3 Ozz

a3 4 (—1)2+ o i3
a A21 a a
22 3z Qaz



cosa —sina 0
sina cosa O
0 0 1

|A].T = I

=[0- 0 + 1(cos? a - (-sin? )]l

= [cos? a + sin? a] |

= (1)l [“cos? a + sin? a = 1]

=

Thus, A(adj A) = (adj A)A = |A[l = |
= A(adj A) = (adj A)A = [A]

Hence Proved

coso.  sina O
Ans. | —sina. cosa O
0 0 1

10. Question
-4 -3 -3
1 |, show that adj A = A.
4 4 3 |

Answer

—4 -3 -3
Here, A =11 0 1
4 4 3

Now, we have to find adj A, and for that, we have to find co-factors:

au=|2 %|=0—4=—4
an==|; 3l=--G-H--(1D-1

:113=|_}r 2|=4—0=4

an=—-|" F|--(9+12)--3
=7 =2 120
TR
ARSI

a33=|_14 _O3|=0+3=3

@y @y 337 [—4 1 4] [-4 -3 -3
3y Qzz dz3| =[-3 0 4] =1 0 1]|=4
a _

i3y Oz Q33 3 1 3 4 4 3

~adj A=




Thus, adjA = A
Hence Proved

11. Question

-1 -2 2
fA=|2 1 =2/, showthatadjA=3A"
2 -2 1
Answer
-1 -2 -2
We have, 4 =| 2 1 -2
2 -2 1

To show: adj A = 3A’

Firstly, we find the Transpose of Ai.e. A’

a b c a b cT a d g
Transposeof (d e f|=|d e f =[ e h
g h i g h i c
So,
-1 2 2
Al=|-2 1 -2{..()
-2 -2 1

Now, we have to find adj A, and for that, we have to find co-factors:

au=|_12 _12|=1—4=—3
au=—|§ _12| ——(2+4)=—6

a13=|§ _12|=—4—2=—6

an=-|72 F|=-(-2-9=6
a22=|_21 _12|=—1+4=3
azg=—|_2:L :§|=—(2+4)=—6

a =7 o =4+2=6

sy = —|_2:L :§| ——(2+4) =—6

agg=|_2l _12|=—1+4=3

Ay; @1 Qi3] -3 -6 —6]" -3 6 6
py Ozz A3z =|6 3 —-6| =|-6 3 -6

l3; O3z Qa3 6 —6 3

~adj A=

Now, taking Adj A i.e.



-3 6 6
adfA=|-6 3 —6
6
2
1

-1 2
=3|-2 -2
2 -2 1

= 3A’ [from eq. (i)]
Hence Proved

12. Question

Answer

Here, 4 = [_31 _25]

adj A
4]

We have to find Al and 471 =

Firstly, we find the adj A and for that we have to find co-factors:
aqp (co - factor of 3) = (-1)}+1(2) = (-1)2(2) = 2

a1y (co - factor of -5) = (-1)1+2(-1) = (-1)3(-1) = 1

a,y (co - factor of -1) = (-12*1(-5) = (-1)3(-5) = 5

azy (co - factor of 2) = (-1+2(3) = (-1)*(3) = 3

~ The co — factor matrix = [E é]

Now, adj A = Transpose of co-factor Matrix

T
caa- -

Calculating |A|
13 -5
=12 7
IfA = : lé,then determinant of A, is given by

|A|=|: lé|=:=1d—b-:

=[3 % 2-(-1) x (-5)]
=(6-5)
=1

2 5
_12‘1‘1”:[1 3]=[2 5]
1 13

[4]

2 5]

Ans. |
1 3

13. Question



Find the inverse of each of the matrices given below.

4 1]
2 3|
Answer

Here, 4 = [g ;

adj i

We have to find Al and 471 = .

Firstly, we find the adj A and for that we have to find co-factors:
ajy (co - factor of 4) = (-1)}*1(3) = (-1)%(3) = 3
a1y (co - factor of 1) = (-1)1+2(2) = (-1)3(2) = -2
a7 (co - factor of 2) = (-12+1(1) = (-1)3(1) = -1

a5, (co - factor of 3) = (-12+2(4) = (-1)%(4) = 4

~ The co — factor matrix = [_31 _42]

Now, adj A = Transpose of co-factor Matrix

~adj A= [_31 _42]T = [_32 _41]

Calculating |A|
4 1
IfA = : g ,then determinant of A, is given by

|A|=|: lé|=:=1d—b-:

=[4x3-1x2]
=(12-2)
=10
a3 A B
g A Lo 4 =i[3 —1]= 10 10|_|10
4] 10 0l-2 4 2 4 1
10 10 5
3 -1
Ans 10 10
1 2
5 5

14. Question

Find the inverse of each of the matrices given below.
2 -3
[4 6 _|

Answer



Here, 4 = [i _63]

adj i
4]

We have to find Al and 41 =
Firstly, we find the adj A and for that we have to find co-factors:
a1y (co - factor of 2) = (-1)}+1(6) = (-1)%(6) = 6

ap, (co - factor of -3) = (-1)1+2(4) = (-1)3(4) = -4

a7 (co - factor of 4) = (-12+1(-3) = (-1)3(-3) = 3

ay (co - factor of 6) = (-1+2(2) = (-1)*(2) = 2

~ The co — factor matrix = [g _24]

Now, adj A = Transpose of co-factor Matrix

. 6 — 4" _16 3
"“d}‘q_[?, 2] “log 2
Calculating |A|
2 -3
IfA = : lé,then determinant of A, is given by

|A|=|: lé|=:=1d—b-:

=[2 X 6-(-3) x 4]

= (12 + 12)
=24
4 187 6 31011 1
oA g ol 1 3]= 24 24|_|2 B
14| 24 24l-4 217 4 2|7 1 1
24 24 6 12
1 1]
Ans. 4 8
-1 1
6 12

15. Question

Find the inverse of each of the matrices given below.

a b
|, when (ab-bc) = 0
C d_
Answer
_Ja b
Here, 4 = [c d]

adj A
4]

We have to find Al and 471 =

Firstly, we find the adj A and for that we have to find co-factors:



ayp (co - factor of a) = (-1)}*1(d) = (-1)%(d) = d
a1y (co - factor of b) = (-1)1+2(c) = (-1)3(c) = c
ay (co - factor of c) = (-1)T1(b) = (-1)3(b) = -b

a5y (co - factor of d) = (-1*2%(a) = (-1)%(a) = a

~ The co — factor matrix = [—db _ac]

Now, adj A = Transpose of co-factor Matrix

- adj A= [—db _C]Tz [_dc _tlb]

a
Calculating |A|
_la b
=127
IfA = : lé,then determinant of A, is given by

|A|=|: lé|=:=1d—b-:

=[axd-cxDb]

= ad - bc

Loaga [S] )
" |A]  (ad—bc) ad—bcl-c a

1 d -b]
Ans, —— |
(ad—bc) |- a

16. Question

Find the inverse of each of the matrices given below.

1 2 5

1 -1 -1

2 3 -1
Answer

1 2 5
We have, 4 =1 -1 -1
2 3 -1
adj A
4]

We have to find Al and 471 =

Firstly, we find |A|

Expanding |A| along C;, we get

p Ga3 yz Gy3
4] = a,, (—1)1+ | |+ a,, (_1)2+1| |

3z Q33 flzp Qazj
7 Qg3
+ a5, (-1 |
31 (y2 Q33

a-F -of Slee]d



= 1(1 - (-3) - 1(-2 - 15) + 2(-2 - (-5))
= (1+3)-1(-17) + 2(-2 + 5)

=4+ 17 +2(3)

=21+6

=27

Now, we have to find adj A, and for that, we have to find co-factors:

e i A
ap==|, D =-1+2--1
as=ly Sl-3-(D=3+2-5
an=-3 5f=-(2-15=17
an=ly 2f=-1-10--u

iy ==ly 3l=-G-H-1

e e e
ap=-]} 2l=-1-9-6

a33=|1 _21|=—1—2=—3

@;; @32 @337 [4 -1 57 [4 17 3
~adj A=|0z1 @Qzz Q3| =17 —-11 1| =|-1 —-11 6
l3; O3z Qa3 3 6 -3 5 1 -3
4 17 3
-1 —11 &6
LA g 4 g 1ff M3
|4] 27 27 5 1 _3
4 17 3
Ans. —.| -1 -11 6
27
3 1 -3

17. Question

Find the inverse of each of the matrices given below.

2 -1 1

3 0 -1

2 6 0]
Answer

2 -1 1
Wehave, 4A=[3 0 -1



adj i

We have to find Al and 41 = ”

Firstly, we find |A|

Expanding |A| along C;, we get

a a
al =a 1 1+1| 22 23
4] = ayy (-0 |22 022

3 alzl
35 Qa3

ROV Vi b
+as, (_1)3+1|

M=o -y J+2ly

=2(0-(-6))-3(0-6) +2(1-0)

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

=12+4+18+2

= 32

Now, we have to find adj A, and for that, we have to find co-factors:

au=|g _01|=0—(—6)=6

2 %l

5 ol=—(0+2)=-2

o
P R
T

an=-5 J=-(2-2)=-a2+2)=-12

an=-2 *|=-(-2-3)=5

a33=|§ _01|=0—(—3)=3

a;; @, a3 6 —2 181 [6 6 1
~adj A=|0z1 Qzz Q3| =16 -2 —-14| =|-2 -2 5
l3; O3z Qa3 1 5§ 3 18 —14 3
4 17 3
-1 —11 &6
,_ediA ls 1 3l t[® ° é]
4] 32 218 14 3
i) i) 1]
1
Ans, — | -2 -2 5
32
s =14 3

18. Question

Find the inverse of each of the matrices given below.



-2
|
tad
tad

2 2 3
3 =2 2
Answer
2 —3 3
Wehave, A=|2 2 3
3 -2 2
We have to find Al and 41 = _“le‘q

Firstly, we find |A|
Expanding |A] along C;, we get

Qa2
a3

ﬂ312 3
+a (—1)3+1| |
31 y3 Ozz

Al = a;y (=D

| +ay (- 1)**+

CF alal
flzz O3z

=2 3-@|3 3+s]7} 3

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

= 2(4 + 6) - 2(-6 + 6) + 3(-15)

= 2(10) - 2(0) - 45

=20 - 45

= -25

Now, we have to find adj A and for that we have to find co-factors:
a,, = |_22 g|= 4—(—6)=4+6=10

5 3l

alzzlg _22|=_4_6=_10
| 3 3__ (-6—(-6))=—(—6+6)=0

a22=|§ g|=4—9=—5

Az3 = _l2 :g|= —(—4-(-9)=—(-4+9) =—
agl=|2 §|=—9—6=—15
‘132=—|2 §|=—(6—6)=0

a33=|§ _23|=4—(—6)=4+6=10

10 5 -—101" 10 0 -—15
0 -5 —-5|=|5 -5 0

—15 0 10 —10 -5 10

~adj A=

Uy Oz Qz3

T
@17 Qyz ‘113]
l3; O3z Qa3




10 0 -—15
5 -5 0
L A Lo s g0l 1Y 0 _35]
14| (—25) 2210 -5 10
10 15
- 0 e
—925 —25
_75 —25
10 5 10
—25 —-25 =25
2 0 3
5 5
I I
5 5
2 1 2
. 5§ 5
1[—2 0 3]
Sl 1 -2
2 0 3]
1
Ans. —.| —1 0
5
2 1 =2

19. Question

Find the inverse of each of the matrices given below.

0 0 -1
3 4 5
-2 -4 -7
Answer
0 0 -1
We have, 4 =| 3 4 5
-2 -4 -7
We have to find Al and 471 = QTT{IA

Firstly, we find |A|
Expanding |A| along C;, we get

tzp Qg3

3z O3z
5 alzl
Qz7 Q33

4l = ayy (-1 | |+ ayy (-2t 2 03]

flzz O3z
+ a3 (_1)3+1|

a-o|% cl-@|% Jl+e))
=0-3(0-4)-2(0-(-4))

=12 -2(4)

=12-8

=4

Now, we have to find adj A and for that we have to find co-factors:



| 4

2 | N

ﬂng=|3 j4|=—12—(—3)=—12+8=—4
an=—|2, |--(0-9-2s

n], -0 am

an=-]2, °l=-@=0

a =y ol=0-(o=-4

onm-l} -

l3; O3z Qa3

-8 —4
_ 11 —2 —3
L _ A 14 o o 21[
4

Al 4

8 4 4]
Ans. — |11 -2 -3

-4 0 0

20. Question

Find the inverse of each of the matrices given below.

2 -1 4
-3 0 1
-1 1 2_

Answer

2 -1 4
Wehave, A=|—-3 0 1
-1 1 2

We have to find Al and 41 = ”

Firstly, we find |A|

Expanding |A| along C;, we get

a a
|| = ay, (— 1)“1| 22 a”|+a21(—1)2+1|
33

3z

7 Qg3
+ a5, (-1
31 35 Qa3

_57| =—28—(—20)=—-28+20=-8

—(0-(-3))=~
37 Qq2 ‘113] [ 8 11 —-‘-}] [
= |f21 @2z Qa3 =

g

adj i

a1a|
33

-8 4
11 -2
—4 0

(—21—(-10)) = —(-21+ 10) = 11

4
-3
0

|



0 1 -1 4 -1
-] J-e|7 S+l
=2(0-1) + 3(-2-4) - 1(-1 - 0)

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

=2-18+1
=-19
2 -1 4
A=|-3 0 1
-1 1 2

Now, we have to find adj A and for that we have to find co-factors:
0 1

au_|1 2|_0—:L_—1
=-|2 J]=-(6+1D=5
-3 0

alg_|_l 1|_—3—0_—3
-1 4

a =7 3|=—(2-9-s

a,, = _21 §|=4—I—4=8

_| 2 —1|

H=-e-n--

gy = |_01 i| ——1-0=-1
gy = — |_23 ‘i| =—(2-(-12)) = —(2+ 12) = —14

a33=|_23 _01|=0—3=—3

Ay; @1 Qi3] -1 —31" -1 6 —1
~adj A= |Qz1 Qzz 0y 6 -1 =5 8 -—14
l3; O3z Qa3 -1 —14 -3 -3 -1 -3
—14
P iy ] g _114
4] (19) ]
1 1]
=—|- —8 14
19 3
1 -6
1
Ans. — | -5 -8 14
19
3 1 3
21. Question

Find the inverse of each of the matrices given below.



s -4 1

10 0 6
8 1 6
Answer
8§ —4 1
Wehave, A=110 0 6
8 1 6
We have to find Al and 41 = _“le‘q

Firstly, we find |A|

Expanding |A] along C;, we get

a
Al = ayy (|2 02|+ 0y (-2

ﬂ312 3
+a (—1)3+1| |
31 y3 Ozz

CF alal
flzz O3z

0 6 4 1 4 1
|A|=8|1 6|—(10)| ) 6|+8| . 6|
= 8(0-6)-10(-24 - 1) + 8(-24 - 0)

— 8(-6) - 10(-25) + 8(-24)

=-48 + 250 - 192
= 250 - 240
=10

Now, we have to find adj A and for that we have to find co-factors:
0 6
ay=|; ¢|-0-6--6

=—|Y o =-(60-48) =-

alg=|180 2|=10—0=10
__|l é|=—(—24—1)=25
a22=|g é|=48—8=40

a=-[3 }|=-(8-(-32)) = —(8+32)= —40

ass= | | =-24-0=-24

ar2=—|yy o =—(48—10)=-
8 —4
a33_|10 0|_0—(—40)_40
Ay; @1 Qi3] —12 1017 [-6 25 —24
~adj A= |0z @Oz 033 —40( =|-12 40 -38
3y @3z Og3 —38 40 10 —40 40




-6 25 —24]

12 40 -38
L _adjA |10 40 40l 1[5 2 24
TR = =5|-12 40 -38
| 10 —40 40
-6 25 24]
Ans. i -12 40 38
10 -40 40

22. Question

2 3] 1
If A = |, show that Al=_A.

5 -2 19
Answer

Here, 4 = [E _32]

To show: 41 =14
19

adj A

We have to find A"l and 471 = ”

Firstly, we find the adj A and for that we have to find co-factors:
apq (co - factor of 2) = (-1)1+1(-2) = (-1)2(-2) = -2

a1y (co - factor of 3) = (-1)}+2(5) = (-1)3(5) = -5

a7 (co - factor of 5) = (-12+1(3) = (-1)3(3) = -3

azy (co - factor of -2) = (-1)2%2(2) = (-1)*(2) = 2

~ The co — factor matrix = [:g _25]

Now, adj A = Transpose of co-factor Matrix

J— _ T [ _
- adj A = [—g 25] = [—E 23]

Calculating |A|
2 3
IfA = : g ,then determinant of A, is given by

|A|=|: lé|=:=1d—b-:
=[2 x (-2) - 3 x 5]
= (-4 - 15)

=-19

, adjA [:E _23]__i[—2 —3]
)4 (-19)  19l-5 2
_ 12 3]

1915 —2



[Taking (-1) common from the matrix]

41 =1_19A [ a=[; _32]1

Hence Proved

23. Question

1 -1 1

fA=|2 —1 0/, showthat Al = A2
1 0 0]

Answer

1 -1 1
Wehave, A=(2 —1 0

1 0 0
To show: Al = A2

Firstly, we have to find Al and 4~1 = GTIT{-lA
Calculating |A]

Expanding |A| along C;, we get

a a a a
al =a 1 1+1| 22 23|+a 1 2+1| 12 1a|
41 = @y GO 22 2% g (F2 22

7 Qg3
+ a5, (-1 |
31 35 Qa3

1

A= Y- o+t

= 1(0) - 2(0) + 1(0 - (-1))
= 1(1)
=1
Now, we have to find adj A and for that we have to find co-factors:
-1 0
all = | 0 Dl =0
2 0
al? == |1 Ol =0
2 -1
a13=|1 0|=0_(_1)=1

_|=1 1j_

0o ol=70=0

Gzy =
aﬂ:H é|=0—1=—1

Jl=--cn)=—m=-1

1
a23=—|1 0
a31=|:1 $|=0—(—1)=1

a=—|; of=-(0-2=2



a33=|% :1|=—1—(—2)=—1+2=1

@y Qyz 43)° 0 0 17 0 0 1
~adj A=|0z21 @2z Q3 =(0 -1 —-1| =|0 -1 2
i3y Oz Q33 1 2 1 1 -1 1
o 0 T
o Jo-rz2l [0 0 1
e O L R T _ (i)
R
Calculating A2
1 -1 1|1 -1 1
AP=AA=|2 -1 0O||2 -1 0O
1 0 ofL1 0o o0

[1-2+1 —-1+1+0 1+0+0
=|2—-2+0 —-24+1+0 2+0+0
1+0+0 —-1+0+0 1+0+0

[0 0 1
=|0 -1 2

11 -1 1

= Al [from eq. (i)]
Thus, A2 = Al
Hence Proved

24. Question

3 —
fA=|2 -3 4|, provethat Al=A3
0 -1 1
Answer
3 —3 4
We have, A =2 —3 4
0 -1 1

To show: Al = A3

adj i

Firstly, we have to find Al and 4~ = i

Calculating |A|

Expanding |A| along C;, we get

a a
al =a 1 1+1| 22 23
4] = ayy (-0 |22 022

3 alzl
y; Q33

yz Gy3
+ ag, (—1)7%| |
| 21 flzp Qazj

+as, (—1)3+t

-2 -@F Y+o[3 ¢

=3(-3-(-4) - 2(-3- (-4)) + 0
=3(-3+4)-2(-3+4)
=3(1) - 2(1)

=3-2



=1

Now, we have to find adj A and for that we have to find co-factors:

‘111=|:? i|=—3—(—4)=—3+4=1
‘112=_|3 i|=—[2—0)=—
‘113=|2 _3=—2—0=—2
Az = — | 3 4_— —(-4))=—(-3+4)=—
an=[ §=3-0=3
‘123__|3 :?|=—(—3—0)=3
‘131=|_3 i|=—12—(—12)=0
agz——|3 i|=—(12—8)=_
azz_lg g|=(—9—(—6))=—9+6=—3
@11 Q1 Qi3 2 —21F 1
~adj A= |0z 0 ‘123] [ 3] =[_2
@3y @3z Q33 4 -3 -2
11
ATt —2 % _ﬂ_[_lg _gl :O;]...(i)

Calculating A3

3 -3 4]|[3 4
AA=AA=[2 -3 4||2 4
0 —1 1llo 1
9-6+0 —-9+9—-4 12-12+4
=l6—-6+0 —6+9—-4 8-12+4
0—-2+0 0+3-1 0-4+1
3 -4 4
=0 -1 o
-2 2 -3
4113 -3 4
A=A4=]0 ofl2 -3 4
- -3llo -1 1
[9—-8+0 —9+12—-4 12—-16+4
=|0-24+0 0+3+0 0-4+0
-6+4+0 6—-6+3 —8+8-3
(1 -1 0
=[-2 3 -4
-2 3 -3

= Al [from eq. (i)]

Thus, A3 = A'l

Hence Proved

0
—4
-3



25. Question

-8 1 4
1
IfA=—| 4 4 7| showthatAl=A".
9
1 -8 4
Answer
_& 1 3
-8 1 4 9 9 9
1 4 4 7
Wehave,,q=;[4 4 7125 s 3
L =8 4 |1 = 4
9 9 9
To show: Al = A
Firstly, we find the Transpose of A, i.e. A’
T
a b c a b c a d g
Transposeof |d e f|= e [l = [b e h
g h i g h i c |
_8 1 32
9 9 9
Here,a=| 2 % I
9 9 9
o8 4
9 9
_g 2 1
9 9 9
So,A'=| 1 & B _.x)
9 9 9
&7 2
9 9 9
Now, we have to find Al and 41 = GTIT{-lA
Calculating |A]|
Expanding |A| along C;, we get
1+1 Q33 24112 @iz
4l = 4y (D7 |2 02+ ay (—02 [ o2
 gv3+1 1112 a3
+as;, (1) |ﬂ:22 azgl
4 7 1 4 1 4
B\l9 9l (|9 9. (o 9
a=(5) % 3-G)| % 3G 3
9 9 9 9 9 9
4 4 7 ( 8 411 4 4 ( )] [
= ~5lg*g~ —X|—]]|—=z|z%Xxz—=x%x|—=
9 9 9 9 919 9 9 9

(16+56) 4(4+ )+1(7 16)
N 81 81/ 9 9181 81
8 72 4 36+1( 9)
T9%81 97%81 9\ 81
8x8 4x4 1

1744
9999



—64—-1-16

Now, we have to find adj A, and for that, we have to find co-factors:

4 7
9 9| 4 4 7(8) 16, 56_72_8
“171 8 479%9 \9"\"9//T81 81 81 9
9 9
4 7
9 9 4 4 ( )] [ 9 1
— — =__><_ —_——_— e ——
2T 4 9779 81 81l 81 9
9 9
4 4
9 9 [4x—8 (4)(1)1 [32 4] 36 4
@311 8T[9%9 \9%9/[T17e1 81lT 81 9
9 9
1 4
9 o|l_ [L,.* ( 8x4)] [4+32 36
1 - — = —_— | —— — = — |— —_— )= — —
2 8 4 979 979 81 81 81
9 9
8 4
3 9 [_8><4 (1x4)] [—32 4] 36 4
1 = = |— —_— | — — = == — —
211 41979 979 81 81 81 9
9
- [ ( 1)] [64 1] 63
= — —x _— = —— =
23 } 979 81 81l 81
9
1 4
I ) D L (4}(4)}_{7 6] 9 1
1714 7|7 l9%9 \9™9/I 761 81l = 81~ 9
9 9
8 4
"9 9 -8 7 (4 4 -56 16] 72 8
o T R T R R
+ 7 9 9 \9%g 81 81 81 9
9 9
8 1
3 9 [_8><4 (1x4)] [—32 4] 36 4
1 = = |— —_— | — — = == — —
¥4 4 L9 "9 979 81 81 81 9
9 9
8 1 4 8 4 1
@y @iz Ay3)° 94 2 3 91 2 89
sadf A= |1 Gz Op3| =|—— —— ——| =|—2 —— -
e R
"9 9 9 9 9 9



g8 4 1
9 9 9
1 4 8
3 73 9 8 ¢ 1
_ 4 7 4 9 9 9
|A] -1 9 9 9
4 7 4
9 9 9
8 4 1
9 9 9
1 4 s
9 9 9
4 7 4
9 9 9

= A’ [from eq. (i)]

Thus, Al = A’

Hence Proved

26. Question

Let D = diag [dy, dy, d3], where none of dy, dy, d3 is 0; prove that D! = diag [d;1, dy1, d371].
Answer

Given: D = diag [d4, d5, d3]

It is also given thatd; #0,d, #0,d3 =0

d, 0 0
0 d 0 ]
0 0 d,

A diagonal matrix D = diag(d;, dy, ...d,) is invertible iff all diagonal entries are non - zero, i.e. d; # 0 for 1 < i
=n

If D is invertible then D' = diag(d;!, ...d, 1)

By the Inverting Diagonal Matrices Theorem, which states that
Here, it is given thatd; # 0,d, # 0,d3 = 0

~. D is invertible

= D1 = diag [dy'}, dy1, d31]

Hence Proved.

27. Question

3 2] 6 7]
If A = | and B = , verify that (ABy1 = B1 AL,
7 5] g8 9]

Answer

13 2 6 7
Given: A4 = [7 5] &B = [8 9]
To Verify: (AB)1= B1A1

Firstly, we find the (AB)!

Calculating AB



45=[7 dlls s
_[18+16 21+ 18
“l42+40 49+45

_[3 3]
182 94
We have to find (AB)! and (4B)~! = %

Firstly, we find the adj AB and for that we have to find co-factors:
a1y (co - factor of 34) = (-1)1%1(94) = (-1)2(94) = 94
a1y (co - factor of 39) = (-1)1%2(82) = (-1)3(82) = -82
a1 (co - factor of 82) = (-1)271(39) = (-1)3(39) = -39
a5, (co - factor of 94) = (-1)2+2(34) = (-1)*(34) = 34

~ The co — factor matrix = 94 _82]

-39 34

Now, adj AB = Transpose of co-factor Matrix

—az]f_ 94 —39]

. 94
"“d}AB—[—w 341 T l-g2 34

Calculating |AB|

34 39
|4B] = |82 94
IfA= i g ,then determinant of A, is given by

|A|=|i g|=ad—bc

=[34 x 94 - (82) x (39)]
= (3196 - 3198)
=-2

_ 94 -39
adjA gy 341 _1r9a -39

~(ABY ™1 = =
(4B) |A] -2 2l-82 34

Now, we have to find B 1Al
Calculating B!
6 7
Here, B =
ere, B [8 9

adjB

We have to find Al and B~1 = 2

Firstly, we find the adj B and for that we have to find co-factors:
a1 (co - factor of 6) = (-1)1+1(9) = (-1)2(9) = 9
ap, (co - factor of 7) = (-1)1+2(8) = (-1)3(8) = -8
a1 (co - factor of 8) = (-12+1(7) = (-1)3(7) = -7

a5y (co - factor of 9) = (-12+2(6) = (-1)*(6) = 6



~ The co — factor matrix = [_97 _68]

Now, adj B = Transpose of co-factor Matrix

- adj B = [_97 _68]: [_98 _67]

Calculating |B|
6 7
IfA= i g ,then determinant of A, is given by

|A|=|i g|=ad—bc
=[6Xx9-7x 8]

= (54 - 56)

=-2

B -2 2l-8 &6

9 -7
_12‘1‘1"3_[—8 6] BIE —7]

Calculating A1
3 2

Here, 4 =

ere, 4 [7 5

adj i

We have to find Al and 41 = ”

Firstly, we find the adj A and for that we have to find co-factors:
aqp (co - factor of 3) = (-1)}+1(5) = (-1)%(5) = 5
ap, (co - factor of 2) = (-1)1+%(7) = (-1)3(7) = -7
az; (co - factor of 7) = (-1 +1(2) = (-1)3(2) = -2

a5y (co - factor of 5) = (-12+2(3) = (-1)4(3) = 3

~ The co — factor matrix = [_52 _37]

Now, adj A = Transpose of co-factor Matrix

adjA=° ‘37]:'"=[_57 7

Calculating |A|
3 2
IfA = : g ,then determinant of A, is given by

|A|=|: lé|=:=1d—b-:

=[3x5-2x7]
= (15 - 14)
=1



oy _adjA [_57 _32]2[5 —2]
4] 1 -7 3
Calculating B1A1
Here, B~1 = —; [—98 _67] &A= [_57 _32]
So,

B—1A‘1=(_%[—93 _67])([—57 _32])

_1lr45+49 —18—21]
—21-40-42 16+18

_ 1194 -39
—21-82 34
So, we get
1] 94 -39 1,1 1[94 -39
(AB)™ = —3| gy 34 |3MBTAT =3 5 34]
- (AB)l = Blal

Hence verified

28. Question

9 —1] —4 3 _
If A = land B = |, verify that (AByl =p1Al
6 —2 5 —4

Answer

Gven:a =[] TJ]&B=[7" 7]

To Verify: (AB)1= B1A1
Firstly, we find the (AB)1
Calculating AB

9 —11-4 3
e P | P

[—-36-5 27+4]
“l-24—-10 18+8

[ e
-34 26

adj (AB)
|[4E|

We have to find (AB)! and (4B)~* =
Firstly, we find the adj AB and for that we have to find co-factors:
ay; (co - factor of -41) = (-1)1+1(26) = (-1)2(26) = 26

aj, (co - factor of 31) = (-1)1+2(-34) = (-1)3(-34) = 34

ay; (co - factor of -34) = (-1)2+1(31) = (-1)3(31) = -31

ay, (co - factor of 26) = (-1)2+2(-41) = (-1)*(-41) = -41

34]

~ The co — factor matrix = [_2;1 41



Now, adj AB = Transpose of co-factor Matrix

34 ]T 26 —31

. 26
adiaB = S) =[5 T

Calculating |AB|

—41 31
|4B] = |—34 26
IfA= i g,then determinant of A, is given by

|A|=|i g|=ad—bc

=[-41 x 26 - (-34) x (31)]
= (-1066 + 1054)
=-12
26 —31
adj A |34 _41] 1126 —31]

~ (AB -1 = = ——
(4B) 4] 12 12134 —a1

Now, we have to find B1Al

Calculating B!

Here, B = [_54 _34]

adj B

We have to find Al and B~1 = >

Firstly, we find the adj B and for that we have to find co-factors:
ajy (co - factor of -4) = (-1)1*1(-4) = (-1)%(-4) = -4

ap, (co - factor of 3) = (-1)1+2(5) = (-1)3(5) = -5

az; (co - factor of 5) = (-1 +1(3) = (-1)3(3) = -3

a5, (co - factor of -4) = (-12+2(-4) = (-1)*(-4) = -4

~ The co — factor matrix = [:; :i]

Now, adj B = Transpose of co-factor Matrix

ona_[-4 -5 _[-4 -3
s =3 T =[5 I
Calculating |B|
—4 3
IfA = : lé,then determinant of A, is given by

|A|=|: lé|=:=1d—b-:

= [(-4) x (-4) - 3 x 5]
= (16 - 15)
=1



adj B [4 _3]

T g

Calculating A1
Here, A = [9 _1]

_adjd

We have to find Al and 41 al

Firstly, we find the adj A and for that we have to find co-factors:
ajy (co - factor of 9) = (-1)1+1(-2) = (-1)2(-2) = -2
a1 (co - factor of -1) = (-1)1+2(6) = (-1)3(6) = -6
a7 (co - factor of 6) = (-12+1(-1) = (-13(-1) = 1

ay (co - factor of -2) = (-1)2+2(9) = (-1)*(9) = 9
. . _[-2 -6
~ The co — factor matrix = [ 1 9 ]

Now, adj A = Transpose of co-factor Matrix

— J— T —
- adj A = [ 12 96] = [—2 é]

Calculating |A|
9 -1
=2 =3
IfA = : g ,then determinant of A, is given by

|A|=|: lé|=:=1d—b-:

=[9 x (-2) - (-1) x 6]
= (-18 + 6)
=-12

s 2 ey
14 —12 0 12l-6 9

Calculating B'1A1

Here, B~ — [:g :3] &A™ = —1—12[:2 é]

So,
I 1r-2 1
A~ ([— —4)( ﬁ[—e 9)
__1lr8+18 —4—27]
12110 +24 —-5-136

1 26 —-31
12134 —41

So, we get



I EUEa R
- (AB)l = Blal
Hence verified
29. Question
1 1 2 ] 1 2 0]
Compute (AB)whenA=|{0 2 3landBl-=|{0 3 -1
3 -2 4 1 0 2

Answer
1 1 2
We have, A =0 2 -3

To find: (AB)1
We know that,

(AB)1 = Blal

adj 4

and here, Bl is given but we have to find A and 4~1 = IAI

Firstly, we find |A|
Expanding |A| along C;, we get
_ g1+l |Azz @23 vz |f1z Qa3
4l = az GO 2 B e (o2 o
g3+ |Gz g
+az; (-1) |ﬂ:22 azgl
2 =3 1 2 1 2
a=m|% oy i+ A
=1(8-6)-0+ 3(-3-4)
= 1(2) + 3(-7)
=2-21
=-19

Now, we have to find adj A and for that we have to find co-factors:
a,, = |_22 _43| —8-6=2

a,=— |g _43| =—(0+9)=-9

a5 = |g _22|= 0-6=—6

1 2
, gl=—(ato=-8

gz, =
a22=|% i|=4—6=—2
an=-|3 L|=-(-2-3)=5

a31=|% _23|=—3—4=—7



a=—|; %|=-(3-0=3

a33=|é %|=2—0=2

ay; Qg5 y3)" 2 -9 —¢]" 2 -8 -7
~adj A=|0z1 Qzz Q3| =|(-8 -2 5| =|-9 -2 3
l3; @3z Qa3 -7 3 2 —6 5 2
-1 6 -1
5 8 -—-14
4094 s 3 3 ! 29 _3 _37] ! _92 g 73]
|4] (—19) 19 6 5 2 19 6 -5 _2
Now, we have
1 2 0 -2 8 7
B'=]0 3 -1 &A‘1=E 9 2 -3
1 0 2 6 -5 -2
So,
1 2 0|(q1[-2 8 7
(AB)*=B"'A71=|0 3 -1 |2 2 -3
1 0 2 6 -5 -2
1[-2+18+0 8+4+0 7-6+0
=19 0+27—-6 0+6+5 0-9+2
-2+0+12 8+0-—-10 7+0—4
1 [16 12 1]
=—121 11 -7
19.1() -2 3
16 12 1
1
Ans. —.| 21 11 -7
19
10 -2 3
30. Question
I p 0] 1 0 0]
Obtain the inverses of the matrices |0 1 pland|q 1 0 |.And, hence find the inverse of the matrix
0 0 1 0 q 1
l+pqg  p O]
qQ l+pq p|.
0 q 1
Answer
1 p O 1 0 0 1+ pgq P 0
Letﬂ.:[O 1 p],B=[q 1 U]&C= q 1+pq P]
0 0 1 0 g 1 0 q 1

To find: A1, B'land C!

Calculating A1

1 p 0
We have, 4 =0 1 p



We have to find Al and 41 = _“le‘q

Firstly, we find |A|

Expanding |A| along C;, we get

a a a a
al =a 1 1+1| 22 23|+a 1 2+1| 12 1a|
4l = 4y, (-1 |22 a (1P e

a a
R

35 Qa3

=@l Pl-@+©

=1(1-0)
=1

Now, we have to find adj A and for that we have to find co-factors:

=g B]=1-0-1

Ay =— |0 p—D

0
i3 = |0

1
a22—|0 |_1—0_1
Qa3 = | =—(0)=0
_|P 0|_ 20— 2
31 = |1 D p-—0=p
1 0
@32 = g pl = (p—0)=-p
1
T T 2
11 Qi3 Oy3 1 00 1 -p p
cadj A=|021 Q2 Gz =|=p 1 O0f =0 1 —p
3y GQzz da; pt -p 1 0 0 1
1 -p pz} 1 .
i o0 1 -p —p p i
g1t _adjA o o 1] _ (i)
sAT = 4l 1 _[0 1 _P]
0 0 1
Calculating B1
1 0 0
Wehave,B=|g 1 0
0 g 1
_adjBE

We have to find Bl and B~1 = o

Firstly, we find |A|

Expanding |B| along C;, we get



a a a a

Bl = a.. (—1)1*1 | 22 23|_|_a 1 2+1| 12 13|

1B] 12 (71) Q37 Q33 21 (71) 3, Qag
3 alzl

+ag, (—1)%+ |ﬂ:22 s

B-w|, §|-w@|, +©

= 1(1-0) - g(0)
=1

Now, we have to find adj B and for that we have to find co-factors:

B=|gq 1 0

100]
0 g 1

a11=; i|=1—0=1
oumnlf Y

a13=|g $=q2

a21=_|g g=0

an=|y J=1-0=1
a23=_|(1:, g|=—(q—0)=—q

.

1 0
‘132=_|q 0 =0
1 o
@y @y; Q3" 1 —q q° T 1 0 0
(31 @3z Qg3 0 0 1 g> —q 1
1 0 0
-q 1 o} 1 0 0
ap1=048_la® o d_1 o 1 of..(D
|B| 1 5
qg° —q 1

Calculating C1

1+pg p 0
Here,C=| q 1+pq p]
0 q 1
1 p 0][1 0 0
=[O 1 p”q 1 0]
0o o Ulo g 1
1 po 1 0 0
= C=AB -.-A=[0 1 p ,leq 1 0]
0 0 1 0 g 1



=>Cl=(aB)!
We know that,
(AB)! = B1al

Substitute the values, we get

Cr=@@AB)"'=|-¢ 1 Offo 1 —p
g —q 1jlo o 1
1 -p p’
=|—-q pg+1 -p*q—p
q° —q°p—q p’q*+pg+1
1 - p* [1 0o o |1 -p p”
Ans. |0 1 —-pl|,.|-q 1 1lland|—q pq+1 —QPE_P

q° -pa®-q piq?+pq+l

31. Question

-

-

3 2]
If A= { |, verify that A2 - 4A - | = O, and hence find AL,
1

Answer
: 3 2
Given: 4 =
4 2 1]
To verify: AZ-4A-1=0

Firstly, we find the A2
s .. [3 213 2
a-aa=[> 35 1

_[ore 6+2
6+2 4+1

-[5 4

Taking LHS of the given equation .i.e.

AZ - 4A - |
-5 946 16 3

-[3 912 9-1 9
S8 902 940 9

s o[s

=[5 o
=0

= RHS



.. LHS = RHS
Hence verified

Now, we have to find Al

Finding A using given equation

A2-4A-1=0

Post multiplying by A1 both sides, we get

(A2 - 4A - DAl = oAl

=>A2Al-4AA1- LAl =0[0A1=0]

s AAAL) -41-Al=0[AA1=1]

=A(l)-41-Al=0
=A-41-A1=0

>A-4-0=A1

>A-4l=A1
-atef -l ]
=a=[; 1-[5 4
=ar=[00 124
= A= _2:L —23]

-1 2
Ans[ﬁ |

2 =3

32. Question

Show that the matrix A

Answer

Given: 4 = [_28 i]

{—8

5
|satisfies the equation ] 2 4+ 4[] - 42 = 0 and hence find AL,
4

To show: Matrix A satisfies the equation x2 + 4x - 42 = 0

If Matrix A satisfies the given equation then

A2 +4A-42=0

Firstly, we find the A2

»_ . . _[-8 5][-8 5
A —A.A—[z 4][2 4]

_[e4+10 —40-I—20]
- l-16+8 10+ 16

_[7t 20
-8 26



Taking LHS of the given equation .i.e.

AZ + 4A - 42
T AP R
-5 S0 015 2l

74— 32 —20+20]_[42 0]
—8+8 26+ 16 0 42

= 402 402] - [402 402]
0 0]
0 0

=0

= RHS

- LHS = RHS

Hence matrix A satisfies the given equation x2 + 4x - 42 = 0
Now, we have to find Al

Finding A"l using given equation
A2+4A-42=0

Post multiplying by Al both sides, we get
(A% + 4A - 42)A'T = 0AL

= A2A1 +4A A1 - 4241 =0[0A1 =0]
= A.(AA) + 41 - 42K = O [AAL = 1]
=>A(l) +41-42A1 =0
>A+4l-42A1=0

=>A+4l-0=42A1

=:-A_1=i(,4+4f)

42

11—
=at=5{7 d+elo 1

17—
~at-lly A+l )

= A1 i[

-2 —8+44 5+0}

240 4+4
lr-4 5
A = —
= 42[2 8]
1[4 5]

Ans. —. |
421 2 B8

33. Question



-1
If A = |, show that A? + 3A + 41, = O and hence find AL,
e |

-
pa

Answer

Given: 4 = [_21 :%]

To verify: A2 + 3A + 41 =0

Firstly, we find the A2
s . [-1 -1[-1 -1
a-aa=0 JI5 5

[1-2 1+2]
“l2-4 —2+4

-2

Taking LHS of the given equation .i.e.

AZ 4+ 3A + 4l
=[Ts J+3l Sl 1

S P R I B
RS E

~[o S+l 4l

=0

= RHS

- LHS = RHS

Hence verified

Now, we have to find Al

Finding A"l using given equation
A2+3A+41=0

Post multiplying by A1 both sides, we get
(AZ + 3A + 4)A'1 = OAL

= A2Al + 3AAT +41.A1 =0 [0A = 0]
= A.(AA1) + 31 + 4A1 = O [AAL =]
=>A()+31+4A1=0
>A+31+4A1=0

=4A1=-A-31+0



=:-A_1=%[—A—3f]

1 _ _
=at=2{-[5 SJ-3[p 1}
1 _
:A_lzi[[—lz %]Jr[o?} —03]}
~at = {1550 %)

:Ad:%[:; —11]

217
—at=| 5 4
T4 gl
_1 17
sat= 104
T2 4l
11
Ans. A_I: 2 4
1 1
2 4

34. Question

3 1
If A = . find0 and[ such that A2+ 1 =[] A. Hence, find AL, [CBSE 2005]
7 5

Answer

31
Given: 4 = - 5]
To find: value of x and y
Given equation: A2 + xI = yA
Firstly, we find the A2

s .. [3 13 1
a—aa=5 ] 4

_[ 97 3+5
21+35 7+25

- [ég 382]

Putting the values in given equation

A? + xI = yA

~lss s+l =00

:[ég 382]+[3 g]z % S?L_;v]



16 + x 3+0]_[3y }’]
56+0 32+xl” |7y 5y

16 + x 8 ]_[By .v]
56 32+xl |7y 5y

On Comparing, we get
16 + x = 3y ...(i)

y = 8 ...(i)

56 = 7y ...(iii)

32 + x =5y ...(iv)

Putting the value of y = 8 in eq. (i), we get

16 + x = 3(8)
=216+ x=24
=>Xx=28

Hence, the value of x =8 andy =8

So, the given equation become A2 + 81 = 8A
Now, we have to find A'l

Finding A"l using given equation

AZ + 8l = 8A

Post multiplying by A"l both sides, we get
(A2 + 8))A'l = 8aAl

= A2A1 + 8L.AT = 8AAL

= A.(AA1) + 8A1 =8I [AAL =]

= A(l) + 8Al =8I

= A+ 8Al = gl

=»8A1l=-A+38l

= A=A+l

I AR
a3 B )
= g{B18 )
-at=gl% ]
Ans.[]=8,0=8and Al = %- . _31_|

35. Question



_n

a—

3
If A= |
4 2

[CBSE 2007]
Answer
. 3 -2
Given: 4 =

4 [4 —2

To find: value of A
Given equation: AZ = M\A - 2|

Firstly, we find the A2

A= A4.4= [i ] [2 :%

- [192_—88 :g i i]

-l

Putting the values in given equation

A2 = )\A - 2|

= [, =2 22
od PR el ey B P
g PR B
d PR R P

On Comparing, we get

3 -2=1..()
2A = -2 ...(ii)
4N = 4 ... (iii)

2N -2 =-4..(iv)

Solving eq. (iii), we get

A\ =4

>A=1

Hence, the value of A =1

So, the given equation become A2 = A - 2|
Now, we have to find Al

Finding A"l using given equation
AZ=A-2]

Post multiplying by Al both sides, we get

(A2)Al = (A-21) Al

. Find the value of A so that A2 = AA - 2I. Hence, find AL,



> AZAL = AAT -2

= A.(AATL) =1 - 2AT [AAL =]
= A(l) =1-2A1
=>A+2Al=|
=2A1=_-A+]|
1
=2 A1 ==[-4+1]
2
Ir 3 -21,11 0
_1 — ) _
=4 _2[ [4 —2]+[0 1}
I—3 21,11 0
_1 -
=4 _2[[—4 2]+[0 1}
Li—3+1 2+0
-1 _ =
=4 _2[[—4+0 2+1}
lr—2 2
-1 _ =
=47=3 [—4 3
1[-2 2]
Ans.A=1,Al=_ |
21-4 3
36. Question
1 0 -2
Show thatthe A=| -2 —1 2 | satisfies the equation A3 - A2-3A - | = O, and hence find AL,
3 4 1
Answer
1 0o -2
Given: g4 =|-2 -1 =2
3 4 1
We have to show that matrix A satisfies the equation A3 - A2-3A-1=0

Firstly, we find the A2

1 0 -2]J1 0 -2
-2 -1 2|12 -1 2
3 4 1 3 4 1

(1+0-6 0+0-8 —2+0-2
=|-2+2+6 0+1+8 4—-2+2
| 3-8+3 0-4+4 —-6+8+1

A=A A=

-5 -8 —4
=6 9 4
2 0 3

Now, we have to calculate A3

-5 -8 —4||1 0 -2
6 9 41-2 -1 2
-2 0 3 3 4 1

—-5+16—-12 0+8—-16 10—16—4
6—18+12 0-—-9+16 —-12+18+4
-2+0+9 0+0+12 4+0+3

AP =A% A=




-1 -8 -10
=|0 7 —10

7 12 7
Taking LHS of the given equation .i.e.
A3-A2-3A-1|

Putting the values, we get

—1—(-5) —-8—(-8) —-10—(—4)] [3
=| 0-6 7-9 -10-4 |—|-6
[7-(-2) 12-0 7-3 9
—1+5 —8+8 —10+4 3 0 —6
=| -6 -2 -14 [—{|-6 -3 6
[7+2 12 4 9 12 3.
(4 0 —6] 3+1 0+0 —6+0]
=|-6 -2 -14|-{[-6+0 -3+1 6+0
L9 12 4 | 9+0 12+0 3+1|
(4 0 —6] [4 0 -6
=|-6 -2 -14|-|-6 -2 -14
9 12 4 9 12 4
0 0 0
=0 0 o
0 0 0
=0
= RHS
:.LHS = RHS

N - :18] [ A “*]_3[ _1

—2 1 0 0
0 1 0
0 01

- 1 0 0
—3 6] [OIO
12 3 0 01
1 0 0
+010”
0 01

Hence, the given matrix A satisfies the equation A3 - AZ - 3A - |

Now, we have to find Al
Finding A"l using given equation
A3-AZ_3A-|
Post multiplying by A1 both sides, we get
(A3 - -NALl =o0a1
=>A3A1-AZA1_3AAT-1A1=0[0A1=0]
= AZ(AAY) - A(AAD) -31-A1=0
= A2(1)-A(l)-31-Al=0[AAL =]
>A2-A-31-A1l=0
0+Al=A2_A-3
>A1=A2_A-3
= A =[42— A - 31]

-5 -8 —4 1 0 -2 1
=:-A‘1=[6 9 4]—[—2 -1 2]—3[0

-2 0 3 3 4 1 0

0 0
1 0

01

|



[-5—1 —-8-0 —-4-(-2) -3 0 0
=A"'=16—-(-2) 9-(-1) 4-2 |[+|0 -3 0O
| -2 -3 0—4 3—-1 0 0 -3
[ —6 -8 —4+2 -3 0 0
=41=[6+2 9+1 2 |+lo0 -3 o0
- —4 2 0 0 -3
[—6—3 —8+0 —240]
=2A1=|8+0 10-3 240
- 5+0 —4+0 2-3.
—9 -8 -2
=41=|g 7 2
|5 —4 -1
-9 -8 -2
Ans. ATl=| 8 7 2
-5 -4 -1

37. Question

Prove that: (i) adj | = I (ii) adj O = O (iii) I't = I.
Answer

(i) To Prove: adj | =1

We know that, | means the Identity matrix

Let lis a 2 x 2 matrix

! 0]

o1

Now, we have to find adj | and for that we have to find co-factors:
apq (co - factor of 1) = (-1)M1(1) = (-1)%(1) = 1

a1y (co - factor of 0) = (-1)}+2(0) = (-1)3(0) = 0

a7 (co - factor of 0) = (-12+1(0) = (-1)3(0) = 0

azy (co - factor of 1) = (-1+2(1) = (-1)*(1) = 1
. _[L O
~ The co — factor matrix = [0 1]

Now, adj | = Transpose of co-factor Matrix

T
& 9

adj1=[;
Thus, adj | = |
Hence Proved
(ii) To Prove: adjO =0

We know that, O means Zero matrix where all the elements of matrix are 0
Let Ois a 2 x 2 matrix

o—[0 0]

oo

Calculating adj O



Now, we have to find adj O and for that we have to find co-factors:
a1 (co - factor of 0) = (-1)}*1(0) = 0
a1, (co - factor of 0) = (-1)}*2(0) = 0
a7 (co - factor of 0) = (-12+1(0) = 0

a5, (co - factor of 0) = (-12+2(0) = 0
, 10 0
~ The co — factor matrix = [0 0]

Now, adj O = Transpose of co-factor Matrix

o[y I =[5 9=

Thus, adjO =0
Hence Proved
(iii) To Prove: I'1 = |
We know that,
adj |
T
From the part(i), we get adj |

-1

So, we have to find ||

Calculating |l
=l 9
IfA= 2 E , then determinant of A, is given by
|A|=|2 E|=ad—bc
=[1x1-0]
=1

e
Sy 1 oo

Thus, I'1 =1

Hence Proved
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