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.

3
5 9]

(-]

Answer

Here, 4 = [E g

Now, we have to find adj A and for that we have to find co-factors:
ajy (co - factor of 2) = (-1)1+1(9) = (-1)2(9) = 9

a1z (co - factor of 3) = (-11*2(5) = (-1)3(5) = -5

a1 (co - factor of 5) = (-12+1(3) = (-1)3(3) = -3

a5, (co - factor of 9) = (-12+2(2) = (-1)4(2) = 2

9 —5]

= The co — factor matrix = [_3 9

Now, adj A = Transpose of co-factor Matrix

. [9 -51"_19 -3
--ad;A—[_3 2] _[—5 2]
Calculating A (adj A)

: Z 3y =3
A'(“de)=[5 9”—5 2]
_'2x9+3x(—5) 2x(—3)+3x2]
T I5x9+9%x(-5) 5x(-3)+9x2

(18 —15 —-6+6
45—45 -—-15+18

30
0 3

-®@ 1]

= 3l

Calculating (adj A)A
: 9 3112 3
(adj 4).4 = [—5 2 ] [5 9
_[9%x2+(-3) x5 9><3+(—3)x9]
—hx2+2 %5 —5%X3+2x%9

_[18—15 27-27
“l-10+10 -—-15+18

=l 4



ol ¢

= 3l

Calculating |A].l
Z 3
=2 3

IfA= 2 g.then determinant of A, is given by

|Al zli glzad—bc

=(2x9-3x5)l

= (18 - 15)I

= 3|

Thus, A(adj A) = (adj A)A = |A|l = 31
= A(adj A) = (adj A)A = |A|l

Hence Proved

9 -3
_5 21

Ans.

2. Question

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

Answer

Here, 4 = [_31 _‘25]

Now, we have to find adj A and for that we have to find co-factors:
a1 (co - factor of 3) = (-11+1(2) = (-1)2(2) = 2
ayy (co - factor of -5) = (-1)1*2(-1) = (-13(-1) = 1
a1 (co - factor of -1) = (-12*1(-5) = (-1)3(-5) = 5
axy (co - factor of 2) = (-12+2(3) = (-1)*(3) = 3
i 2 1

= The co — factor matrix = [5 3]
Now, adj A = Transpose of co-factor Matrix
L O B
"“de_[S 3] _[1 3]
Calculating A (adj A)

. n_[3 -5][2 5
Apdj )= [—1 2 ][1 3

_PBx2+(=8)x1 3x5+(—5)x3]
“l(-1D)x2+2x1 (—-1)x5+2x3

-5

-y

|



_[6-5 15-15
-2+2 -5+6

S

Calculating (adj A)A

wina-F I3 7

_[2x3+5x(-1) 2><(—5)+5><2]
T 11x3+3x(—-1) 1x(-5+3x2

—5 —=10-410
—3 —b+86

6
L3
B
L0

=]
—

1
= |
Calculating |A].l

—4

2 I

|A].T = |_3l

b

_a
IfA—C d

,then determinant of A, is given by

|A] =|Ecl g|= ad — bc

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

= (1)l

=

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

Hence Proved

2 3
1 3)

Ans.

3. Question
. " . : = . . _ Coso sind. |
Find the adjoint of the given matrix and verify in each case that A. (adj A) = (adj A) =m |A].l|
smao cos U___

Answer

Here, 4 — [COS(T sma]

sina 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((:05 a)= {—l)z(cos a) = cos a
aj, (co - factor of sin a) = (-1)1*2(sin a) = (-1)3(sin a) = -sin a

a7 (co - factor of sin a) = (-1)2*1(sin a) = (-1)3(sin a) = -sin a



a,, (co - factor of cos a) = (-1)2"'2(c05 a)= (—1}4(cos o) = cos a

cosa —sin n']

« The co — factor matrix = [ :
—sina cosa

Now, adj A = Transpose of co-factor Matrix

i T y

. cosa —Ssina cosa —Ssina

ad} A= . ] = i ]
—Ssina cosa —Ssimna cosa

Calculating A (adj A)

: cosa sina]l[cosa —sina
A.(ad;A)z[. ][ : ]
sina cosall—sina cosa

3 [cosa X cosa + sina X (—sina) cosa X (—sina) + sina X cosa]
" Isina X cosa + cosa X (—sina) sina X (—sina) + cosa X cosa

_[ cos’a — sin*a —cosasina+cosasina]
sin @ cos @ — cos a sina —sin’a + cos®a
o [cosz a—sina 0 ]

0 cos?a — sina

= (c052 a - sin? a) |
Calculating (adj A)A

cosa —sincr] [COSC! sin a]

(ad]A)'A=[—sina cosa | lsina cosa

__[cosa X cosa + (—sina) X sina cosa X sina + (—sina) X cos a]
| (—sina) X cosa + cosa X sin@ " (=sina) X sina + cosa X cosa

o | cos?a — sina cosasina — cosa sina]
| —sina cosa + cosasing —sin®a + cosa

_ [cos?a—sin*a 0 ]
a

0 cos?a — sin®

= (cos? a - sin? a) |
Calculating |A].l

cosa sina
sina cosa

b
d

AL =|

IfA= ;‘:1 ,then determinant of A, is given by

|A| =|zl g|= 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. cosa |

4. Question



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

Answer
1 -1 2
Here, A=|3 1 -2
1 0 3

Now, we have to find adj A, and for that, we have to find co-factors:
1 -2
au=|0 3|=3—(0)=3

== F=-0-2)=-0+2)=-u

a13=|? (1)|=0—1=—1
==y =-(3-0=3
a22=|i §|=3—2=1

A3 = — Ii _Ol| =—(0-(-1)=-1

= 2|-2-2-7

032=_|; _22|=—(—2—5):8

B33 = |§ _11|=1—(—3)=1+3=4

Q;; Ay Qy3)7 3 =11 -=1ff 3 3 0
~adj A=A Q2 Q3| =13 1 —-1| =|-11 1 8
Q3; Q3 Q33 0 8 4 -1 -1 4
Calculating A (adj A)
¥ =1 X 3 3 D
A(adjA)=[3 1 -2||]-11 1 8
1 0 31l-1 -1 4

3 F11—2 3—=3—2 0—8%48
=19=11+2 94+1+2 0+8-—8
L3 —0—3 3+0—-3 0+0+12

(12 0 0
=0 12 0
La a9 a2

1 00
120 1 0

|
= 12l

Calculating (adj A)A

3 3 0|1 -1 2
(adjA).A=|-11 1 8[|3 1 -2

—1 =1 4Ll g 3



[ 34940 =3+3+0 6—-6+0
=|-114+3+8 11+1+0 -22-2+4+24
| —-1-3+4 1~ T~F0 —2+2+ 12

[1Z 4 B
=10 12 0
gl a2

1 00
=12(0 1 0

0 0 1

= 12|
Calculating |A].l

Expanding along Cq, we get

Qz; Qz3 Q2 Q43

Al = a _11+1| |+a —1)2#1 |

Al 1 (1) Q33 d3; 21 (-1) Q3; Q33
Qy; aul

+as, (_1)3+1

Ay; Qz3
1. —3 2
[AlL.T=|3 1 -=2|I
1 4@ 3

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

=121

Thus, A(adj A) = (adj A)A = |A]l = 12|
= A(adj A) = (adj A)A = |A|l

Hence Proved

3 3 0
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
a“=|_2 2|=12—(10)=2

—15 —5|

ap=—[5> 77|=—(-30-(-25) = ~(-30+25) =5



13=|_515 _"’2|=30—30=0

|=-(-2-(2n=0

Q21 = — 2|

3 9
=3 J|=6-5=1

P |3 _1|——( 6—(-5))=—(-6+5)=1
5
031 = | 6 _5| = 5 o — _1
—— _3;5 2| =-(-15-(-18)) =—(-15+15) = 0
ap=| 3, J|=18-15=3

@y QA Q43]7 2 0 -1
~adj A= Q1 Qzz Q3 5 1 @
A3y Qzz Q33 l 0 3 ¢ s

Calculating A (adj A)

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

5 -2 21101 3

=|-30+30+0 0+6—515+0—156
L 10—-10+0 0 —2 4 S

(1 0 0
=10 1 0

0 0 1

6—5+0 0—1+1 —3+0+3]

Calculating (adj A)A

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

=115—-15+0 -5+6+0 5-5+0
0—=15+15 0+6—6 0—-5+6

L. O .0
=10 1 0
0 0 1

[ 6+0—-5 —-24+0+2 2+0-2]

= |
Calculating |A].l

Expanding along C;, we get

a,, a a;, a
_ 141 |@2z Q23 _ay2+41|®12 Qa3
] = a5 (1) 32 ‘133| +oa (F1) as; aaal
_y3+1|®z Qa3
+ a31 ( 1) |az2 a23|
3 =M
|Al.LI=|-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)I

=

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

Hence Proved

2 0 -1]
Ans. |5 1 0
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
0 1 2
Here, A=|1 2 3
<

Now, we have to find adj A, and for that, we have to find co-factors:
Z 3
1 3
912—_|3 1|—_(1_9)-‘8
; (1.
aa=|; §=1-6=-5
1. 2
ay=-|; {|=-(-2=1
0 2
ap=|; {|=0-6=-6
0 1
an=-|3 {|=-(0-3)=3
)
a=|; =3-4=-1
0 2
az=—|; 3=—(0-2)=2
', S | T
a33—|1 2|_0 T
Q;; Qyp Q43]7 tf § —Ey -1 1 -1
~adj A= |21 @z Q3| =|1 -6 3| =|8 -6 2
A3; Q3 Qa3 -1 2 -1 -5 3 -1

Calculating A (adj A)

01 2][-1 1 -1
A.(ade)=[1 2 3”8 -6 2]

3 1 k5 3 —L

2
L 12

[a—



[ 0+8—10 0-6+6 0+2-2
=1-=L1+16—1% 1—12+49 =1+4-—3
L —34+8—5 3—64+3 -34+2-—1

= -2|
Calculating (adj A)A
= 4. =F] B 3 2
(adjA).A=|8 -6 2 1 2 3
-5 3 -1113 1 1

G4 1—=3 =142~1L =331
=|0=6+6 B—12+2 16—18+2
L0+3—3 =b+6=1 —1019-=1

-2 8 0
=10 -2 0
L@ 0o -2
1. @ 0
=-2|0 1 0

00 A

= -2I
Calculating |A].l

Expanding along C{, we get

a a a a
14| = a5, (=1)1*1 22 23[+ @y, (_1)g+1| 12 13|

a3z ﬂaaa . 3z Q33
2 3
By 1 “:2 a;.ﬂ.l
i o A
|Al.T=1 2 3|I
3 1 1

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

=(1-3)I

= -2|

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

Hence Proved

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

7. Question



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

Answer
9 3 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:

@y = |_81 ;|= T

B ‘2*| = —(10 — 24) = —(~14) = 14

012=_|6
a13=|2 _81|=40—(—6)=40+6=46

yy = *I; 2' = —(14—24) =10

a22=|z g|=18—18=0

a=—|p I|=-02-42)=-30

R |_71 2| — 28 — (—3) =il
o |g i| ——G6-PL T

a33=|2 _7’1|=—9—35=—44

10 6 =30 14 0

Ay Qg3 0-13]T
31 —21 —44 46 30

-'-ade=[az1 A2 Qz3
Q3; Q3 Q33

[—34 14 46 r [—34 10

Calculating A (adj A)
9 7 3]][-34 10 31
A.(adjA) =[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 0
i 0 -70

: (0
=—7010 1 0

0 10; 1

=-70 |
Calculating (adj A)A

-34 10 311[9 7 3
(adjA).A=|14 o0 -21||5 -1 4
46 -30 -44lle 8 2

31
-21
—44

|

9
5

(@)}

5
-1
8

¥y



[—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 O 0
=10 =70 0
- 10 0 -70
1 0 0
=—7010 1 0
3 5 s ©
=-701
Calculating |A].l

Expanding along C;, we get

Az; Qz; Qi Qg3
Al =y (00 5202+ @y, (-1 |

a3z Q3; Q33
a1 |Gz Qg3
g ) |azz a23|
9 7 3
[Al.T=|5 -1 4]|I
6 8 2

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

= (-306 + 50 + 186)I

=-70 1

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

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

Hence Proved

-34 10 31 |
Ans. | 14 0 =21
46 =30 -44

8. Question

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

4 53
1 0
2 7
Answer
4 & 3
Here, A=|1 0 6
Z &9

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

ay =) o=0-42=-4

alzz—B g|=_(9_12):3



amlh Y707

an=-[> 3|=-(45-21) =24

a=|; J|=36-6=30

az=—; §| - —(28-10)=-18

031=|g g|=30—0=30

4

D= —|1 g| = {3 — 3 =— (1) =21

a33=|‘;‘ g|=o—5=—5

@y @Qyp Q3] 717 [-42 —24 30
~adj A= |Qz1 Q33 Q3 -18| =| -3 30 -21
Az; Qzz Q33 —21 —5 7 —18 -—B
Calculating A (adj A)
4 5 3] [—42 —-24 30 ]

A.(ade)=[1 0 6/| 3 30 -21
2 7 9 -18 -5

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

(=132 0 0
=] 0 —132 0
0 0 —132

1 00
—132]10 1 0

0 0 1

= -132I
Calculating (adj A)A

—42 —24
(ade).A=[ 3 —21] ’1 0 6]
—18

i 2 7 9

[—168 —24 + 60 —210+ 0+ 210 —126 — 144+ 270
=| 124+30—42 15+0—147 9+ 180 — 189
L 28—-18—-10 35+0-35 21—108 — 45

132 0 0 l

=1 0 —132 0
0 0 —132

1 0 0
=—132|10 1 0

0 0 1

= -132I
Calculating |A].l

Expanding along C;, we get



Ay, Qa3 Q12 Qg3
|A] = ay; (-1)** | +ay; (_1)2+1| |

a3z aasa " Q3; Q33
2 3
P D™ Q:Z a:3|
4 % '3
|A[.l= 1. 0 5|1
2 7 9

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

= (-168 - 24 + 60)I

= -1321

Thus, A(adj A) = (adj A)A = |A|]l = -132I
= 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]
sinaa  cosa O
0 0 1

Answer

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

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

__|cosa 0] _
Ay, = | 0 1= cosa
sina 0
_ |sina cosal _

13 — 0 0 .
—sina 0
021:—| 0 1|:sina
__|cosa 0] _

Ayy = 0 3= cosa

cosa —sina
L |—sina 0| _ 0
L cosa 0
cosa 0
032 = ‘_| | — 0

sina 0



cosa —sina

2 im2 2 P ]
= —% = + =
sina  cosa | [cos®a — {—sin®a}] = [cos"a +sin“a] =1

G33 = I
[“cos? a + sin? a = 1]

cosa sina O
=|—sina cosa 0

Ay Qg9 ﬂlsr [cosa —sina OIT
0 0 1

-'-ade=[ﬂu @z2 Q3| =|sina cosa O
G3; Q33 Az 0 0 1

Calculating A (adj A)

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

0 1
cos’a +sin®a cosa sina —sinacosa 0
= |sina cosa — cosasina cos?a + sin® a 0
0 0 1
[cos? a + sin® a 0 0
= 0 cos?a +sina 0
0 0 1
[1. 0 O
=|o: 3 B
0 0 1

[“cos? a + sin? a = 1]

1 00
=10 1 0
(4 N S ¢

Calculating (adj A)A

cosa sina 0] [cosa —sina 0
(adj A).A = —sma cosa 0 silmr cosa 0

1
cos?a +sin®a —sina cosa + cosasina 0
= |—sinacosa + cos a sin a sin® @ + cos’«a 0
0 0 : |
[cos® a + sin a 0 0
= 0 cos?a +sina 0
0 0 1
il 1100, 'O
= |0 0
5 LS o Al |

[“cos? a + sin? a = 1]

1 0 0
=|0 1 0
0 0 1

= |
Calculating |A].l

Expanding along C;, we get

85 @ Az O
Al=a 11+1| 22 23|+a 12+1| " 13|

Q12 Q43
+a5, (-1)3*] |
31 Qzz Qz3



cosa —sina 0
sina cosa O
0 0 1

|Al.T = I

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

= [cos? a + sin? o] |

= (1) [cos? a + sin? a = 1]

=1

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

Hence Proved

coso. sina 0]
Ans. | —sina. cosa O

0 0 1]
10. Question
-4 -3 -3
IfA=]| 1 0 1 |, show that adj A = A.
4 4 3

Answer

-4 -3 -3
Here, A=|1 0 1
4 E} 3

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

au=|2r ;|=0—4=—4

an==|y 3l=-G-9=--(-n-1

aa=|; o =4-0=4

i —|“f _33| —(—9+412)=-3
g _44 _33|=~12+12=0
- —|_44 _43| = —(-16+12) =4

ay =3 |=-3+0=-3
gy = —|*14 _13| = —i(—43) =1
r133=|_14 _03|=0+3=3

@y Q3 Q13" [-4 1 4] [-4 -3 -3
~adjA=|Q Q2 Q3| =|1-3 0 4 =|1 0 1|=4

3; Gz Q33 -3 1 3



Thus, adj A = A
Hence Proved

11. Question

fA=| 2 1 -2 |, show that adj A = 3A".

2 2 1

Answer

—1 =2 —2
We have, 4 =| 2 i =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
Transpose of ’d e fl=|d e f} = \b e h
g h i & i Sl
So,
=y 2 2
A=|-2 1 =2/..0)
~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
a12=—|§ _12|=—(2+4)=—6

a13=|§ _12|=—4—2=—6

an=-2 F=-(2-9=6
= ‘12|=—1+4=3
WG W
a31=|1 Z=a+2=6
N R
aa=|3 |=-1+4=3

a;; @y Q43]7 —3 —6 —6 -3 b 6
~adj A= |Qz1 Q2 Q3 =|-6 3 -6
A3y Q3; Q33 -6 —6 3

Now, taking Adj A i.e.



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

= 3A’ [from eq. (i)]
Hence Proved

12. Question

e

Answer
_ 3 -=h
Here, 4 = [—l e ]
We have to find Al and 41 = aﬁ;

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

a1» (co - factor of -5) = (-1)}+2(-1) = (-13(-1) = 1

a1 (co - factor of -1) = (-12*1(-5) = (-1)3(-5) = 5

azy (co - factor of 2) = (-1PF%(3) = (-1)4(3) = 3
) _ . _RLE
~ The co — factor matrix = [5 3

Now, adj A = Transpose of co-factor Matrix

caa=f 3 < 3

iz 8
Calculating |A|
s A
=2 7
IfA= ‘2 g ,then determinant of A, is given by

|A] =|3 g|=ad—bc

=[3x 2-(-1) X (-5)]
=(6-5)
=1
) [2 5]
A=EE§=L_1=P 5
|4] 1 1 3
2

Ans.

5
1 3

13. Question



Find the inverse of each of the matrices given below.

4 1]
2 3 |
Answer
4 1
H v -
ere, A [2 3
We have to find Al and 4! = “‘lfi]“‘

Firstly, we find the adj A and for that we have to find co-factors:
a1y (co - factor of 4) = (-11+1(3) = (-1)3(3) = 3
a1y (co - factor of 1) = (-1)1+2(2) = (-1)3(2) = -2
a1 (co - factor of 2) = (-12+}(1) = (-1)3(1) = -1

ap; (co - factor of 3) = (-12+2(4) = (-1)*(4) = 4

=~ The co — factor matrix = [_31 _42]

Now, adj A = Transpose of co-factor Matrix

cara=[ A= 7

4 4
Calculating |A|
4 1
jal=; 3
IfA= 2 g ,then determinant of A, is given by

1A] =|§ g|=ad—bc

—[4x3-1x2]
= (12-2)
=10
_ [3 _1] 3 1 3 1
a_djA Lo 4 :i[S —1]: 10 10|_|10 "10
|A] 10 10-2 4 _2 % 12
10 10 5 5
3 =1]
ARE: 10 10
1 2
s 5

14. Question

Find the inverse of each of the matrices given below.

2 -3

4 6|

Answer



Here, 4 = [2 _3]

4 6

__adjA

We have to find Al and 4~ ¥

Firstly, we find the adj A and for that we have to find co-factors:
a1 (co - factor of 2) = (-11+1(6) = (-1)2(6) = 6

a1y (co - factor of -3) = (-1)}+2(4) = (-1)3(4) = -4

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

a; (co - factor of 6) = (-1°2+2(2) = (-1)4(2) = 2

~ The co — factor matrix = [g _24]

Now, adj A = Transpose of co-factor Matrix

cadja=[5 =[5

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

1A| =|*C‘ g|=ad—bc

=[2x6-(-3) x 4]

= (12 + 12)
=24
. 6 3 2 Al L 2
-1=“dl'4=[—4 2]=_1_ 3|24 2|4 B
4] 2¢ 24l-4 27| 4 2|7 1 1
24 24 6 12
1 1]
Ans * B
—=f 1
6 12

15. Question

Find the inverse of each of the matrices given below.

a b/
], when (ab-bc) = 0
¢ d]
Answer
Here, 4 = |% b
[c d
We have to find Al and 4! = ,_“‘2;‘

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



a1 (co - factor of a) = (-1)}*1(d) = (-1)’(d) = d
a1y (co - factor of b) = (-1)1+2(c) = (-1)3(c) = ¢
a1 (co - factor of ¢) = (-12*1(b) = (-1)3(b) = -b
ax, (co - factor of d) = (-12+2(a) = (-1)%a) = a

d —c]

= The co — factor matrix = [—b )

Now, adj A = Transpose of co-factor Matrix

S e B L

~€ @
Calculating |A]|
_|la b
=12
IfA= g g ,then determinant of A, is given by

a1 = [2 2| =ad-be

=[laxd-cxDb]
=ad - bc
) [d —b]
—1=adf‘4=—c al . 1 d —b]
|A| (ad —bc) ad—becl—ec a
1 d -b}
Ans, ——— —,
(ad-bc)|—< a |

16. Question

Find the inverse of each of the matrices given below.

1 2 3
1 -1 -1
2 3 -1
Answer
1 2 5
Wehave, 4A=]1 -1 -1
2 3 1

We have to find Al and 4! = %}f

Firstly, we find |A]

Expanding |A| along C;, we get

A3z Q33 Q2 Q43
14| =a,, (—1)t+ (‘33|_'_a21 (_1)2+1 1 1 |

a3z a 4 Q3; Q33
341 |T12 Qi3
a3, (1) Qzz aza'
-1 ~1 2 5 2 5
IAI:(1)|3 —1|_(1)I3 —1|+2|—1 -1



= 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:

au=|_31 :1|=1—(—3)=1+3=4
a12:—|; :i|=—(—1+2)=—1
a13=|; _31|=3—(—2)=3+2=5

Qzy = _Ig _51| =—(-2-15) =17

5

a22=|; S l=-1-10=-11
a23=—|é §|=~(3—4)=1
=2 °|=-2-(85=-2+5=3
- 1_51|=—(—1—5)=6

_jE 2

a=|; 4|=-1-24¢

a;; @2 @31 [4 -1 517 [4 17 3

sadj A=A Q2 Q3| =117 =11 1| =|-1 —-11 6
az3 3
17 3

sy Esn 6 -3 5 g
4
_1=ade=’_51 g _63]_i[_41 i 2‘
14| 27 27| 1 —3
4 17 3]
Ans. % -1 =11 6
5 1 -3
17. Question

Find the inverse of each of the matrices given below.

2 -1 1

3 0 -1

2 6 0|
Answer

2i =k =
Wehave, 4=13 0 -1
2 6 0



adjA
4]

We have to find Al and 4! =

Firstly, we find |A]

Expanding |A| along C;, we get

a a a a
4] = gy (-0 02 024y (-2 322 o2

as; A3z Q33
ran G0 o
=@ J-aF ol+2[3t Al

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

=12+ 18 + 2

= 32

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

an=|g _01|=0~(w6)=6
a12=—|g "01|=—(0+2)=—2

a13=|§ g|=18—0=18

_|—1 1

6 0 =—(0—-6)=6

Az,

ar =5 0|_o 2 =14

B i —|§ "61| = (12 — (PP, + 2) = —14
- _01 _11|=1—0=1
a=—2 L|=-(2-3=5

= |§ ‘01|=0—(—3)=3

a;; @ 43377 [6 -2 181 [6 6 1
~adj A= |21 Q2 Q3| =16 -2 —-14| =|-2 -2 5§
Q33 i1 5 3
17 3

A3y Qsz; 18 —14 3
4
—1, =11 6
2 _adjda |s 1 3] 1 62 62 ;]
4] = 32|18 —14 3
6 6 1]
Ans. i -2 =2 5
32
8 -—14 3_|
18. Question

Find the inverse of each of the matrices given below.



2 -3 3]
Z 2 3
3 =2 2
Answer

2. =3 3
Wehave, 4 =2 2 3
3 -2 2
adj A
4]

We have to find Al and 4! =

Firstly, we find |A]

Expanding |A| along C;, we get

a a a a
Al = a.. (-1 1+1I 22 23|+a g 2+1| 12 13|
| [ 11 ( ) 55 21( ) s @33

a a
3+1|@12 Qg3
+az; (-1)°F Ia22 azal

al=@|2% 3-@|3 3|+33} 3
= 2(4 - (-6)) - 2(-6 - (-6)) + 3(-9 - 6)

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

= 2(10) - 2(0) -

= 20-45

= -25

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

ay=|2, 3|=4-(-6)=4+6=10
S R

a13—|2 _2|——4—6=—10

a=—|73 3|=-(-6-(-6))=—(-6+6)=0

az;,__|2 .=ty o -

az=—[2 23 =~(-4-(-9))=~(-4+9)=-5
331=|_2 g|=—9—6=—15
“-32=—|§ g|=—(6—6)=0

a33=|§ _23|=4—(—6)=4+6=10

Q;; Q2 Q337 —10 10 0
~adj A= Q21 Q2 03 =|5 -5

37 Q3 Qz; —-10 -5

=15
0
10

|



3 o =I5
5 =5 0
14

_1=ade_[—1o -5 10

[10 0 —15‘
= =——|5 -5 o0
4 £ 10 -5 10
10 15
-25 -25
| s 5
—25 —25
10 5 10
L —25 —25 —-25
- 2 0 3
5 5
1w
5 5
2 1 2
L5 § 5
1[—2 0 3‘
==[-1 1 o
Slo, 1 -3
=2 0 3]
Ans. —| -1 1 0
2 1 =2
19. Question

Find the inverse of each of the matrices given below.

0 0 -1]
34 5
5 4
Answer
0 0 -1
We have, 4 =| 3 4 5
-2 —4 -7
We have to find Al and 4! = _"‘:j!“

Firstly, we find |A]

Expanding |A| along C;, we get

a a a a
il = a o § 1+1| 22 23|+a _1)2+1 %2 13|
4 1 (1) 32 Q33 21 (71) Q32 Q33
a a
+ .. (—1)3+1]%12 13|
a1 (1) Az; Qy3

=% 2l-®|% Sl+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:



an=|* 5|=-28-(-20=-28+20--8
aa=-3, 5|=~(-21-(10)=~(21+100=11
a; =2 _44|=—12—(—8)=—12+8=-4
=12, -0

18, -0z
caet, S--mo

g = |2 =0-(-9=4
@32 = _lg _51| =—(0-(-3)=-3
033=|g g|=0

Qy; @y Q43]7 41" -8 4 4
~adj A= |1 Qzz Q3 =l =2 3

A3y Qzz daz3 -4 0 0

_ 11 -2 =8 %
L _adj4a_[C4 o 4o =1[3 : “l
4

= > 3
4l ' -4 0 o0
8 4 4
Ans. l 11 -2 -3
4
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

=l Ml 2
adjA

We have to find Al and 4! = g

Firstly, we find |A]

Expanding |A| along C;, we get

a a a a
il - —q)+1 |22 23|+a L 2+3| 12 13|

Q2 Q3
+a 1)3“' [
a1 (= Qz; Qz3



=@l l-caf} P+l il

=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:

azn=|(1J ;|=0—1=—1
a=—|3 J|=-(-6+1)=5

—3 .10

ay=—|7 j|=—(2-9=6

an=|? J|=4+4=38

cor-l% H--o-ne

a32=—|23 t|=-(- C12)==@+12) = -14

= |2 _01|=0—3=—3

a;; Q5 ay3)" -1 5 31" -1
~adj A= Q1 Q2 Q3| =]6 8 -1] =|5
a —-14 -3

(33 Qzz Qz3 -1 -3
—14
L _GdjA_ [_3 3 ‘ [ &
A (19) e
1]
=—|-5 ~8 14
19 3
1 -6 1
Ans. —1— -5 -8 14
19
3 1 3

21. Question

Find the inverse of each of the matrices given below.



10 0 6
8 1 6
Answer
8 —4 1
Wehave.A=[10 0 6‘
8 1 6

We have to find Al and 4! = _"Tji‘“
Firstly, we find |A]

Expanding |A| along C;, we get

a a a a
Al =a 1 1+1I 22 23|+a g 2+1| 12 13|
4] = ay, (- |22 N i el

+aa G0 o oo
A =8 |$ g - (10)[‘14 é| 4 8|_04
— 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:

an=|(1) 2|=0—6=—6

a=-|y o|=-(60-48) =-12
=|10 (1)|=10—0=10
ay=—|7 é|=—(—24—1)=25

a22=|g é|=48—8=40

ay =2 =6~ (-32)=-(8+32)= -
=g ¢l =-24-0=-2
%3 _|180 o = —(48—10) =38
3= |jp ol =0~ (~40) =10

Q;; Q12 Q33) -1z 107 —6 25 —24
~adj A=A Q3 Q33 40 —40| =(—-12 40 -38
—24

3; Q33 Q33 —38 40 10 —40 40



-6 25 —24
-12 40 -38
L, _adjA |10 —40 40 gfe <5 =4
| 10 —40 40
6 25 -24]
Ans. L -12 40 38
10
10 —-40 40

22. Question

2 3] 1
IfA = | show that Al=_" A
5 2] 19

Answer

Here, A = [2 3 ]

b —2

To show: 41 =24
19

We have to find Al and 4! = ,_ﬁ‘“:i;‘

Firstly, we find the adj A and for that we have to find co-factors:
ajy (co - factor of 2) = (-11+1(-2) = (-1)%(-2) = -2

a1 (co - factor of 3) = (-1)2#2(5) = (-1)3(5) = -5

a1 (co - factor of 5) = (-12*4(3) = (-1)3(3) = -3

ayy (co - factor of -2) = (-1 *2(2) = (-1)*(2) = 2

2 —5]

-~ The co — factor matrix = [_3 -

Now, adj A = Transpose of co-factor Matrix

T, — T —_ i)
sagja=[23 =[5 )

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

ol = [2 9| =ad—be
=[2 % (-2)-3 x 5]

= (-4 - 15)

=-19

_1_ade_[:§ _23]__i[—2 -3]
T4 (-19) 19

_1n2 3]
1915 -2



[Taking (-1) common from the matrix]

S R

Hence Proved

23. Question

1 -1 1

IfFA=[2 —1 0/, showthatAl = A2
1 0 0__

Answer

1, =1 %
Wehave, 4 =2 —-1 0

1 9 B
To show: Al = A2

Firstly, we have to find Al and A™! = QTT{{A
Calculating |A|
Expanding |A| along C;, we get

a a
Al = a.. (=1)1+ |%22 23|+a —1)2+
Al = a; GO 2 24y (1)

Q2 Q43
+a., (—1)3* | |
= Qz; Qj3

Qs “13'
A3z Q33

w=fg J-ol gt

= 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:
Ay = |_01 gl =0

2 0| _

a12=——|1 0 0

aa=> J|=0-(1=1

== o=-0=0

1 1
an=|; 0|_0—1~—1

Q23 = — i _01| =—(0-(-D)=-(1)=-1
- :1 (1]|=0—(—1)=1

a32=—|é (1}|=—(0—2)=2



=—1-(-2)=-1+2=1

8 0 1T [0 0 1
g 1 4| =le -1 2

Al

@;; Q15 Qq3)"
~adj A= Q1 Q2 Q3

33 = |2

A3y Qzp QAz3 i 2 1 I =3 1
0o 0 1
0 -1 2 0 0 1
La-1_@adjA |y 4 1|_ ... (i)
T =1 I

Calculating A2

A2=A.A_

—1 T —1
—1 D -1 0
0 0

[1—2+1 —-1+1+0 1+4+0+0
=12—-24+0 —-2+1+4+0 2+4+0+0
[1+0+0 —-14+0+0 14+0+0

[, 0 1
=10 =1 2
3 =1 1

= Al [from eq. (i)]
Thus, A2 = A1
Hence Proved

24. Question

3 3 4
fA=|2 -3 4/, provethatAl = A3
0 -1 ld
Answer
3 -3 4
Wehave, 4 =2 -3 4
0 =E 11

To show: Al = A3

Firstly, we have to find Al and 4~1 GT‘;’:‘
Calculating |A|

Expanding |A| along C;, we get

a a a a
V| — 1+1| 22 23|+a _1)2+1 %2 13|
| l 11( ) aaz 21( ) a32 0y

a,; a3
+a5, (-1)3*] |
= Qz2 Qz3

-3 4 -3 4 -3
=3 -2 I+
=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:

a“—l 3 4|_—3—(-4)=—3+4=1

B Y--e-0--2

=2 :i|=—2—0=—2

—[f ﬂ=—03—04D=—&3+@=—1
o} Yoa-0-3
P 3|=-(3-0=3
a=|3 3=z -0
™ :l=—(12—8)=—4

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

a;; Q3 Q437 1 =2 =2F 1 -1 0
~adjA=|Qz21 Q2 Q3| =}=1 B 3| =|-2 3 —4
A3y Q3 Q33 0 —4 -3 -2 3 -3

L o

20 ' e=rg

A_1 = A = [_2
4]

ol w e

Calculating A3

AA=AA=

:2 i” g fi]

—1 I —1 I

=|6—-6+0 —-6+9—-4 8-12+4

[9.—i64+0 —9+9i~4 12—12+4]
l0=240 0+3=—1 0—4+1

[3 —4 4

=0 -1 ol

-2 2 -3
3 —4 41[3 -3 4
A3=A2.A=[0 -1 0”2 -3 4‘
-2 2 =3ilo -1 1

(9-8+0 -9+12-4 12-16+4
=|0-2+0 0+3+0 0-4+0

l-6+4+0 6-6+3 -8+8-3
1 -1 0
=2 3 -4
-2 3 -3

= Al [from eq. (i)]
Thus, A3 = Al

Hence Proved



25. Question

-8 1 4]
1
IfA== 4 4 7| showthat Al=A"
9
1 -8 4
Answer
& A A
% 9 4 9 9 '3
1 4 4 7
Wehave,A=;[4 4 7]:; = &
I =& % J1 & s
9 9 9
To show: Al = A’
Firstly, we find the Transpose of A, i.e. A’
T
@ B T o b &
Transposeof |d e f|=|d e f| =
g h i -
.-
9 g 9
Here,a=| 2% % ?Z
9 9 9
& 9 4
9 9 9
.23 4
9 9 9
=] 3 & 8
So. A =]z =5 == (i)
2 L 2
9 9 9
. -1 - Gdjﬂ
Now, we have to find A and A™" = Al
Calculating |A|
Expanding |A| along C;, we get
141 a3 241 |@12
14] = @y (-1 |22 as{! o -1 i
241 112 13
+a31( 1) (122 023[
4 7 1 4 1 4
B\l19 9l_(H\9 9. (L\[o 9
a1=(-5)| % 2-6)|% 2+G)3 3
9 9 9 9 9 9
7 ( 8 4711 4 4 (
= — —_ — M| —— —_——— —_——
9 9 “9l9 9 9

8|4
919
8(16+56) 4(4 )+1(7 16)
9 9\81 81

8724361(9)

9 81 9 81 9

81

Il

8
9

Q3
Q33

\+5ls




—64—-1-16
81
81

=-1

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

4 7
9 of_4 ¢4 7x( 8) _16 56_72_8
1= 8 47979 \9"\"9/) 781781 81 9
9 9
4 7
3 9 [4 4 (7 1)] 16 7] 9 1
Ay, =— = =—|ss—z7|l=—55=—2
! 14 9 N8 81 81 81 9
9 9
4 4
R BG5S
a3 1 8 [9" 9%9 81 9
g9 9
1 4
By =] 2 5__lxi_(_§xf)]__[i+32 . L
471 8 19T e 979/l 81 81 81 9
9 9
8 4
~3 §_[—_8xi (1)(4)] R 41a.36.]4
922=11 4T 9 "o o™= lB11 81l "81_ ]9
9
8 1
9 9 —8 64 1 =
I e S B
2 1 8 8 9 W 3 81 81 T
g 9
1 4
2= 2 717 [5%97 gll™ 81 9
5 9
8 4
"3 9 [—8 7 (4 4)] —56 16] 72 8
Ayy = — =—|—X-—|-%Xx-)|=--]——|=—=-
L § B g9 W9 81 81l 81 9
5 9
8 1
3 "9"_[—8x4 (1x4)] [—32 B 36 4
314 4719 "9 \9%9 81 81l 81 9
9 9
8 1 4 r8 4 1
Qy; @z Gy3]" 94 2_ ? 91 3 89
sadj A=|Az21 Az Q3| =|—= —= ——=| =|—= —= =
e el (30 3 |33 %
9 9 9 L9 9 9



8 _4 _1
9 9 9
1 4 8
"3 9 39 E & 1
3 4 S 4 9 9 9
_l_ad)A_ 5 —5 ol 4 4 8
|4 -1 9 9 9
4 7 4
9 9 9
8 & 1
9 9 9
|1 4 8
9 9 9
4 7 4
9 9 9
= A’ [from eq. (i)]
Thus, Al = A’

Hence Proved

26. Question

Let D = diag [d;, do, d3], where none of dy, d5, d5 is 0; prove that D! = diag [d;!, dy, d571].
Answer

Given: D = diag [d;, d3, d3]

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

d, 0 0
0 d 0 l
0 0 d,

A diagonal matrix D = diag(d;, d5, ...d,) is invertible iff all diagonal entries are non - zero, i.e.d; # 0 for1 < i

<n

If D is invertible then D'l = 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

= D! = diag [d;!, dy1, d31]

Hence Proved.

27. Question

2] 6 7
IfA = |and B = , verify that (AB)! = B'1 AL,
7 5 8 9]

Answer
. 3 2 6 7
G : = ] —
Hehia [7 5] =h [8 9
To Verify: (AB) 1= B 1Al

Firstly, we find the (AB)!

Calculating AB



48=[; §llg o
_[18+16 21+18]
42 4+40 49+ 45

34 39
182 94
We have to find (AB)! and (4B)~! =%

Firstly, we find the adj AB and for that we have to find co-factors:
ajy (co - factor of 34) = (-1)1+1(94) = (-1)%(94) = 94
ajy (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

94 -—82

= The co — factor matrix = 39 34

Now, adj AB = Transpose of co-factor Matrix

-821" 194 -39

. 94
”“d)““B—[—39 34] “l-g2 34

Calculating |AB|

134 39
1481 = |33 54
IfA = 2 g,then determinant of A, is given by

|A =|? g|=ad—bc

= [34 x 94 - (82) x (39)]
= (3196 - 3198)
=2
adjA e o =_3[94 -39

~(AB -1 _ =
L 4] —2 2l-82 34

Now, we have to find B'1A1
Calculating Bl
6 7
Here, B =
B [8 9

We have to find A1 and B~ = “_‘;i;tg

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

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



9 —8]

= The co — factor matrix = [_7 :

Now, adj B = Transpose of co-factor Matrix

o T s
“de:[—g7 68] :[—98 67]

Calculating |B|
6 7
IfA= 2 g ,then determinant of A, is given by

1A| =|3 g|= ad — be

=[6x9-7 x 8]
= (54 - 56)
=-2

ﬁl_ade_[_gg _6]__3[9 —7]
Bl T -2 =~ 21-8 6

Calculating A

3 2

Here, 4 = [7 5

adj A

We have to find Al and 4™* = a

Firstly, we find the adj A and for that we have to find co-factors:
a1y (co - factor of 3) = (-11*4(5) = (-1)3(5) = 5
a1z (co - factor of 2) = (-11*+%(7) = (-1)3(7) = -7
ay; (co - factor of 7) = (-1P*1(2) = (-1)3(2) = -2
ay, (co - factor of 5) = (-12+2(3) = (-1)*(3) = 3

5 —7]

= The co — factor matrix = [_2 3

Now, adj A = Transpose of co-factor Matrix

~adj A= °) ““37]T=[ 2 2

Calculating |A|
3 2
Al = |7 5|
IfA= 2 g.then determinant of A, is given by
—|2 b]_ 44—
Al =2 2| =ad—be
=[3x5-2x7]
= (15 - 14)

=1



-1_“dJ'A_[f7 _32]_[5 mz]
VT 1 -7 3

Calculating B'1A'1

e[ Jea[5 7

s = (=55 SN D

1145449 -18-21

=T2l-40-42 16+18

_i 94 -39
—21-82 34
So, we get

e AT08 =N aes  3f 04 —38
(4B)™ = —3| g3 34]3” BAT = 2[—82 34]
.. (AB)1 = B1A1

Hence verified

28. Question
9 —1] —4 8 , d i
IfA = ]and B = , verify that (ABy~ =B A,
6 -2 5 -4

Answer

o 19 -1 -4 3
Given: 4 = [6 _2] &B = [5 _.4]
To Verify: (AB) 1= B1Al
Firstly, we find the (AB)!

Calculating AB

9 -1 [—4 3]

AB=[6 —2lls —4

_[-36-5 27+4
-24-10 18+8

_[-41 31
—34 26
We have to find (AB)! and (4B)™* = —ﬂdf;;m

Firstly, we find the adj AB and for that we have to find co-factors:
a1 (co - factor of -41) = (-1)171(26) = (-1)2(26) = 26

a1y (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

a5 (co - factor of 26) = (-1)272(-41) = (-1)*(-41) = -41

26 34 ]

= The co — factor matrix = 31 —41



Now, adj AB = Transpose of co-factor Matrix

3417 126 —31]

: 26
~adjap=(5 "yl =[5

Calculating |AB|

—-41 31
1Bl = _34 26
IfA= 2 g,then determinant of A, is given by

|A| =|3 glzad—bc

= [-41 x 26 - (-34) x (31)]
= (-1066 + 1054)
=212
26 —31
_adjA |34 _41] 1 r26 —31]

~(AB) 1 = = S|
145 4] —12 12134 -1

Now, we have to find B'1A1

Calculating Bl

Here, B = [_54 _34]

adj B

We have to find Al and B72 = =

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

a1, (co - factor of 3) = (-1+3(5) = (-1)3(5) = -5

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

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

=5

= The co — factor matrix = [:g 2

Now, adj B = Transpose of co-factor Matrix

oo _[-4 -5]"_[-4 -3
"ad}B_[_;; _4] - [—5 —4
Calculating |B|

-4 3
Bl=]g |
IfA= 2 g.then determinant of A, is given by

|A| zli glzad—bc

= [(-4) X (-4) - 3 x 5]
= (16 - 15)
=7



L adiz g :i]_[_4 3
~|Bl 1 “l-5 —4

Calculating Al

% =1
Here, 4 =
ere, 4 [6 =
We have to find Al and 41 = _“Tj!“‘

Firstly, we find the adj A and for that we have to find co-factors:
a1y (co - factor of 9) = (-11+1(-2) = (-1)3(-2) = -2

a1y (co - factor of -1) = (-1)}+2(6) = (-1)3(6) = -6

a5y (co - factor of 6) = (-12+1(-1) = (-1)3(-1) = 1

ayy (co - factor of -2) = (-12*2(9) = (-1)*(9) = 9

—2 —6]

= The co — factor matrix = [ L 3

Now, adj A = Transpose of co-factor Matrix

~adja=[2 —96]72[:2 ]

Calculating |A]|
R ¢
IfA= 3 3 ,then determinant of A, is given by

a1 = [2 2| =ad-be

=[9 x(-2) - (-1) x 6]

= (-18 + 6)
=-12
_ [—2 1
a1 %A L6 9 =_i[—2 1]
|A| -12 12-6 9

Calculating B1lal

-1_[4 -3 -4 _ _1[-2 1
Here, 52 =2 TJ|aat=-2["2 ]
So,

a={f 2212 I)

_ _lrs+18 —-4-27
~ 12l10+24 -5-36

126 -31
__"13[34 —41

So, we get



CoRts | i L et P
s.{AByL= Bipl
Hence verified
29. Question
1 1 2] 1 2 0]
Compute (AB)1whenA=|{0 2 -3|andBl-=|0 3 —11
3 -2 4| 10 2]
Answer
1 2
We have, 4 = [0 2 —3l
3 -2 4
To find: (AB)L
We know that,
(AB)! = B-1A'L
and here, Blis given but we have to find Aland 4! = afjlﬂ

Firstly, we find |A]

Expanding |A| along C;, we get

a a PR B
Al = a.. (=1)1+ |%22 23',,, o z+1| |
Al 1 (=1) A3z Qg a5 (-1) Q3; Q33

Q3 |4y
+ay, (—1)3“'“22 az;l

2 =3 1 2
a=w|? -ol, e, %
=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:
2 —3
0 =3
a12=—|3 4|=—(|:n+9)=—9

a13=|g _22|=0—6=—6

2| _ _ __
e 4|_ (4 4) = ~B

TR
U= of=4-6=-2

Ay = —

a==—|; |=-(-2-3)=5

ay=[; 2|=-3-4=-7



Q;; Q2 Q437 2 -9 —6]" 2 —8 —H
~adjA= |01 Q2 Q31 =|-8 -2 5| =|-9 -2 3

@3y Q3z Q3 =7 5 2 = B Z
—1. & =1
5 8 =14
e DI I A - PR
|A| (—19) Y ¢ 5 5 Ve 5 5
Now, we have
12 0 1[-2 8 7
—1 -1
B=03—*1&A=E92—*3
1 0 2 6 —5 =2
So,
1 2 Blfs -2 & 7
(4B)*=B"'A'=]0 3 -1 Hl2 2 -3
1. Q9 2 6 =k =2
1[-2+18+0 8+4+0 7-6+0
=1 0+27-6 O0+6+5 0-—-9+2
-2+0+12 8+0—-10 7+0—4
1 [16 12 1]
=—21. Hl. =7
Plio 2 3
16 12 1]
Ans. i 21 11 -7
19
10 -2 3
30. Question
1 p 0] 1 0 0]
Obtain the inverses of the matrices |0 1 p and|q 1 0 |.And, hence find the inverse of the matrix
0 0 1] 0 q 1
lI+pg  p 0]
q I+pq p
0 q 1]
Answer
1 p 0 1 1+ pq p 0
letdA=]0 1 p ,B=[q 1.0 &C=’ q 1+ pgq pl
0 0 1 0 g 1 0 q 1

To find: A1, Bl and C1
Calculating Al

1 p O
Wehave, 4 =10 1 P

0 0 1



adjA
4]

We have to find Al and 4! =

Firstly, we find |A]

Expanding |A| along C;, we get

a a a a
il =a = 1+1, 22 23|+a« o4 2+1| 12 13|
Al 1 (1) Q3; Q33 21 (1) Q33 Q33
)3+1 a12 a13[
Qz; Qz3

+az, (-1
o 1 p_
=], *l-@+©
=1(1-0)
=1
Now, we have to find adj A and for that we have to find co-factors:

a11=|(1] "(1}|=1—0=1

Opz0

Br=—y

a13=|g é=0
021=_|g (;l:_(P_O)=_P

an=|y J=1-0=1

s
p

0
=R pl:pz_():pz

Pl —(0) =
ol = (0)=0

1 0
332=_|0 p|=_(P‘O) ==

_I P,

Aan =
33 0 1

@y Qg2 Qy3)" 1 0 0 1 —p p?
~adj A= |Gy G2 G| =|-p 1 0 =fp 1 —p
1

a31 a;z ﬂ33 p ___p 0 0 1
7d.p 7
-l -p P .
La-1_@djA g o 1]_ (i)
O e — vk 3 —[0 1 —p]
0 0 1
Calculating B1
1L 0 B
Wehave,B=|q 1 0
0 g 1
We have to find B1 and B~* = “‘;*:IB

Firstly, we find |A]

Expanding |B| along C;, we get



;2 Qg3
+ay, (—1)7| |
I - A3z Q33

B =a 1 1+1
IB| 1 (1) aaz Q33

)3+1 Q4o a13|

+a 1
a1 (= Qz; Qp3

Bl=|, 3-@[; i|+©

= 1(1-0) - q(0)
=1

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

=q10

100]
0 g 1

1 o
0
‘112:_'3 1|=_q

1
a13=|g ql:qz
_|0
q
azz_|0 1|_1—0_1

1 0
azs=_|0 q = —(q — 0)===g

0
aalzll
0
QAz; = 0
1 o

@y Q33 Ay3]° —q qZT 1 0 0
~adj B=|Qz21 Q2 Q3

Q3; Q3; Q33 0 0 1

- 0 0
_3 _adjB qg —-q 1] l_ (i)
18]

Calculating C1

1+pq p 0
Here,c:[ q 1+pq p‘

0 q 1
1 p 0]f1 0 0
00 10 g 1
L g O 1 00
=C=AB '-'A=[0 1 p],8=’q 1 0]
o a 1 0 g 1



={Ct= (AB)*
We know that,
(AB)! = B-1A'L
Substitute the values, we get

1 0 0lp —p p?
1= B)t=|-q 1 0[0 1 —pl

2

q —q 1jto 0 1
1 -p p’
=|-9 pq+1 -p*q—p
* —q¢’°p—q p*q*+pg+1
1 —p p*|[1 o o] 1 -p p*
Ans. |0 1 -p|.|q 1 1ljand|—q pq+1 _qu —P
0 0 1]lq*> «q 1] |a® -pa’-q p’a®+pq+1|

31. Question

3 2]
IfA = [ J, verify that A2 - 4A - | = O, and hence find AL,
2 1

Answer
T
Given: 4 = [2
To verify: A2-4A-1=10
Firstly, we find the AZ

e-aaf 35 2

[9+4 6+2
“le+2 4+1

[13 8

Taking LHS of the given equation .i.e.

AZ - 4A - |
+[ o2z iy 3
=[5 &[5 d4-F 4
=[5 &-{s a+ 1}
= i183 g] [183 g
_[0 o0

0 0

= RHS



. LHS = RHS

Hence verified

Now, we have to find A1

Finding v using given equation
A2-4A-1=0

Post multiplying by AL both sides, we get
(A2 - 4A - 1)A'l = OAL
=2>A2ZA1_4AA1-1A1=0[0A1 =0]
= A.(AAL) - 41 - Al =0 [AAT =]
>A(l)-4l-A1l=0

>A-41-Al=0

=A-4-0=A1

>A-4l=A1

sat=[ 7-4 7]

3
2

il 1 P
3
2

1 _[3—-4 2-0
=47 =l 0 1-4
-1 _ "’1 2
=4 2 —3]

=1 27
Ans. ]
3 =3

32. Question

=
> 4

Show that the matrix A = { satisfies the equation [J 2 + 4[] - 42 = 0 and hence find A'L.

Answer
: Tl =
Given: 4 = [ 2 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

pona-[2 07
_[64+10 —s0+ 20
—-16+8 10+ 16

J 2
-8 26



Taking LHS of the given equation .i.e.

A2 + 4A - 42
»[%5 S6l+4l? d-4h 1
= Z‘é —2%0]+[—gz ?g]‘ 402 402]

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

= -402 zfz] & [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 A’

Finding A’ using given equation

A2 +4A-42=0

Post multiplying by A1 both sides, we get
(A2 + 4A - 42)A'1 = oAl

=A2A1 +4AA1-42.A1=0[0A1=0]
= A(AAY) + 41- 42”1 =0 [AAL =]
=>A(l) +41-42A1 =0
>A+41-42A1=0

= A+4l-0 =42A1

1
A= e A
= 22 )

~at=glly At D
SRR (P R M|
LR PSS
~a-gwls s

33. Question



IfA = | show that AZ + 3A + 41, = O and hence find AL
> Y

Answer

—1

Given: 4 = [_21 o

To verify: A2 + 3A+ 4l =0

Firstly, we find the A2

A2=A.A=[_21 :;][—21 :%
_ji1=2 142

-2—-4 -2+4
-2 3

Taking LHS of the given equation .i.e.
A% + 3A + 4

= d+3ly Sl+lp o
~[Ce A+ [ Zel+[o il

Eiiel

= _04 —04]+[g g

=0
= RHS

. LHS = RHS

Hence verified

Now, we have to find Al

Finding Al using given equation
AZ+3A+41=0

Post multiplying by A1 both sides, we get
(A2 + 3A + 41)A'l = OA'L

=>A2A1 +3AA1 + 41A1 = 0 [0A = O]
= A.(AAL) + 31+ 4A1 = 0 [AAl =]
=>A(l)+31+4A1=0
=sA+3l+4A1 =0

=24A1=-A-31+0



= A1
=2 A1

= A1

=2 A1=

= A1=C

= A1

= A1

[=

-F-Il—' -lhr—-

-Pnlr—-

1

> |

1

—_—

4

I Y e N N S R

Ans. A'l =

=31
=l
{

-A -3l

[y

1+ (-3)
-2+0

—2
2

1
—1

H-lhlr—:

s

J

i

S
1L

19 | = 19| =

34. Question

3 1|
IfA = [ ] find[] and[] suchthat A2+ [] | =[] A. Hence, find A'l. [CBSE 2005]

Answer

Given: A = [:;

=l =3l;
P A P

1+0
2+(-3)

To find: value of x and y

Given equation: A2 + xl = yA

Firstly, we find the A2

A2=A.A=[§

[.2+7
2

sl

3+5

1+35 7+25]

16

~ 156 382]

g

)

}

Putting the values in given equation

AZ + x1 = yA
= 12 2]+ [
= ég 382]+[3 2]=

]_

= s |
7 5
3y
7y

y
5y

J



16 + x 8+0] [ }’]
56+0 32+x 7y

16+\ 3y y]

32+r] 7y 5y
On Comparing, we get

16 + x = 3y ...(i)

y = 8 ...(ii)

56 = 7y ...(iii)

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

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

16 + x = 3(8)
=16 + x =24
ﬂ)(:S

Hence, the valueof x =8andy =8

So, the given equation become A2 + 8] = 8A
Now, we have to find A1

Finding Al using given equation

A? + 8l = 8A

Post multiplying by Al both sides, we get
(A% + 8)A'l = 8AAL

= A%2AT + 8LAT = 8AAl

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

= A(l) + 8Al =8l

= A+ 8Al =8l

=8A1l=_A+8l

1
=2 At= E[—A + 8I]

sat=g-F Jesld )
=33 -6 3
- at=g{ 318 i)
S R
pa0=s.0=sanaar=1. % I

35. Question



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

-

3 =B
IfA =
4 =R

[CBSE 2007]

Answer

5 - B i —2
Given: 4 = [4 _2]
To find: value of A

Given equation: A% = )A -2l

Firstly, we find the A2

pesasf B 32

~2
=[9—8 —6+4

12-8 -8+4
=P ~2

4 —4

Putting the values in given equation

A2 = )\A - 2|
1 <21 _.[B =21 .
= la —4."7‘[4 —2] 2[0 1]
1 —2]_ 32 —21_ .
“la -4lT gy —zA] [0 2
[t —2_pr-2 2480
4 -4l -0 -2
1 —2 _[BA-2 2%
Tl 4Tl s —21—2]

On Comparing, we get

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

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

Solving eq. (iii), we get

dA=4

=A=1

Hence, the value of A =1

So, the given equation become A2 =A-2l
Now, we have to find A1

Finding v using given equation

A2 =A -2

Post multiplying by AL both sides, we get

(A2)Al = (A-21) Al



> AZAl=aAA1_21A1

= A.(AAL) =1-2A1[AALl =]
> A(l) =1-2A1
=A+2Al=|
28 =_ A+
=>A‘1=%[—A+I]

1 _
~&r=s{-fy 2l )

1r—
=a=3{5 2+l 1}

1r—
il
~at=3l3 3

1 =2 2]
Ans. A=1, Al = —.{ E
2

36. Question

1 0 2
Show thatthe A=| -2 —1 2 | satisfies the equation A3 - A2-3A | = 0, and hence find Al
3 BAAI
Answer
1 0 =2
Given: 4 =|-2 -1 2
3 4 1
We have to show that matrix A satisfies the equationA3 - A2 -3A-1=0

Firstly, we find the AZ
1 0 -2][1 o0 -2
A2=AA=|-2 -1 2]||-2 -1 2
3 % iz & 12

[1+40—-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

-5 -8 —4
=6 9 4
2 0 3

Now, we have to calculate A3

-5 -8 —4][1 o0 -2
AA=AA=]6 9 4|2 14 2
-2 0 3113 4 1

6—18+12 0-9+16 -—-12+18+ 4

[—5+16—12 0+8—-16 10—16—4}
—240+9 0+0+12 4+0+3



=1 =8 =18
=]0 7 —10

T 12 v,
Taking LHS of the given equation .i.e.
A3-A2-3A-|

Putting the values, we get

F1—=E8 80 14 [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 8l
(4 0 —6] 3+1 0+0 —6+0]
=[-6 -2 -14|-{|-6+0 —-3+1 6+0
12 41 U9+0 1240 3+1]

4 0 -6] [4 0 -6
=[-6 -2 -14|-|-6 -2 -14

s 2 &l lg 12 4

0 @ @
=10 0 0

0 0 0
=0
= RHS
2 LHS = RHS

0
=3
12

+

0
0

=1l =B =10 -5 -8 —4 1 0 =2
=10 7 =10|—16 9 4 1=372 =H 2|—
L7 B2 7 -2 0 3 3 4 1

1 0 0
0 1 0

G ‘0 1

-6 110
6]—[0 10
3 0 0 1
0 0
1 OH
0 1

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

Now, we have to find A’}

Finding Al using given equation

AP« A=

Post multiplying by A1 both sides, we get
(A3-AZ-3A-1)Al=0A1
=>A3AT_AZALl_3AAL1_|A1l=0[0A1=0]
= A2, (AAD) - A (AAL) -31-Al=0
=A%) -A(l)-31-Al=0[AAL =]
>A2-A-31-Al=0
s0+Al=A2_A-3|
>Al=A2_A-3|

= A1 =[A%2-A-3I]

= A1 =

=& B 3 3 4 1 0

0

—5 =B —& 1 0 -2 1 00
6 9 4)|—-|-2 -1 2|-3|0 1

|

|



[—5—1 -8-0 —-4-(-2) -3 0 0
2A1=16-(-2) 9-(-1) 4-2 |[+|0 -3 0]

| —2—-3 0—4 3—-1 0 0 -3

[ —6 -8 —4+2 -3 0 0
>A1l=|6+2 9+1 2 |+]0 -3 0]

| —5 —4 2 0 0 -3

—6—3 —8+0 —2+0]
=A7=|8+0 10-3 2+0
-5+0 —4+40 2-3.

9 —8B —2]

=2A1=|8 7 2

-5 -4 -1
-9 R =2]

Ans. A_1= 8 7 2
-5 4 -1

37. Question

Prove that: (i) adj | = | (ii) adj O = O (iii) I = I.
Answer

(i) To Prove: adj | = |

We know that, | means the Identity matrix

Let lis a 2 X 2 matrix

-

Now, we have to find adj | and for that we have to find co-factors:
ajy (co - factor of 1) = (-11+11) = (-1)%(1) = 1
a1y (co - factor of 0) = (-1)}+2(0) = (-1)3(0) = 0
a1 (co - factor of 0) = (-12+1(0) = (-1)3(0) = 0

ay; (co - factor of 1) = (-12+%(1) = (-1)*(1) = 1

~ The co — factor matrix = [é (1)

Now, adj | = Transpose of co-factor Matrix
. 1 0"_ o

..adjl—[o 1] = [0 1]—!

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 a2 x 2 matrix
0 S
a=lg

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
a1y (co - factor of 0) = (-1)}+2(0) = 0
a1 (co - factor of 0) = (-12+1(0) = 0
a5, (co - factor of 0) = (-12+2(0) = 0

00]

= The co — factor matrix = [0 0

Now, adj O = Transpose of co-factor Matrix
wagjo=[g g =[5 =0
Thus,adjO =0

Hence Proved

(iii) To Prove: I't = |

We know that,

_adjl
]

From the part(i), we get adj |

~!

So, we have to find [I|

Calculating |l|

1o
=l 3

IfA= 2 g,then determinantof A, is given by

by
[A|—|c d|+~ad be
=[1x1-0]
1 0]
y_adl _lp 1 _[1 0 _,
17] 1 0 1

Thus, I't = |

Hence Proved



