CLASS24

Chapter : 7. ADJOINT AND INVERSE OF A MATR:1a

Exercise : 7

Question: 1

Solution:

Here, A = [E i]

Now, we have to find adj A and for that we have to find co-factors:
ay1 (co - factor of 2) = (-1)M*1(9) = (-1)3(9) =9
ayq (co —factorof 3) = (-1)*2(5)=(-1)3(5)=-5

az; (co —factorof 5) =(-1)**1(3)=(-1)3(3) =-3

asg (co - factor of 9) = (-1)272(2) = (-1)*(2) =2

w 5 =k
+ The co — factor matrix =
=% 4
Now, adj A = Transpose of co-factor Matrix
9 75]T i [ 9 -3
-3 21 L5 2
Calculating A (adj A)

~adj A= |

Atdiny =2 32 ]

5 9ll-5 2

_[2x9+43x(=5) 2x(—3)+3x2]
Tl5x9+9x%x(=5) 5x(-3)+9x2

:[18—15 —6+6
45—45 —15+18

e
o} ¢

= 31

Calculating (adj A)A
. 9 -—-3]112 3
(adj A).A = [_5 2 ] [5 3

:[9x2+(—3)x5 9x3+(—3)x9]
-5x2+2x%x5 -5x3+2x9

_[18-15 27-27
“l-10+10 —15+18

“[o 3

ol 9

=31

Calculating |A].I
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IfA = i g.then determinant of A , is given by
|A] = :: Blzad—bc

=(2»x9 -3 x5)]I

= (18 - 15)1

= 31

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

Hence Proved

{ 9 -3
Ans.

-

rh

Question: 2

Solution:

=

i

Here, A = I 31
Now, we have to find adj A and for that we have to find co-factors:
ajq (co — factor of 3) = (-1)1*1(2) = (-(1)%(2) = 2
ajz (co - factor of -5) = (-1)1*2(-1) = (-1)3(-1) = 1
azq (co - factor of -1) = (-1)2*1(-5) = (-1)3(-5) = 5
asa (co - factor of 2) = (-1)2*2(3) = (-1)*(3) =3
. iy 1
-« The co — factor matrix = I l
Bl 3
Now, adj A = Transpose of co-factor Matrix
o 12 117 NES
~adj A= [5 3] 7[1 3]
Calculating A (adj A)
p 3 -5]12 5
A-(adj 4) = [—1 2 ”1 3]

_[3x2+(—5)x1 3X5+(—5)%3
Tl(-1)x2+2x1 (-1)x5+2x3

[6-5 15-15
l-2+2 —-5+6

=lo 1]

Calculating (adj A)A

(adj A).A = E g] [—31 —25]



7[2><3+5><(71) 2x(-5)+5x2
Cl1x3+3x(—-1) 1x(-5)+3x2

_[6-5 -10+10
3-3 -5+6

Lo 3]

=1

Calculating |A|.I

_|3 -5
lalr =3 2|
IfA = i g,r_hen determinant of A, is given by
_la b] _ _
lal =2 2| =ad-be
=[3 %2 -(-1) = (-5)]I
=[6-(5)]1
=0

=1

Thus, A(adj A) = (adj A)A=|A|l =1
= A(adj A) = (adj A)A = |A|l

Hence Proved

a5
Ans.
1 3

L

Question: 3
Solution:

cosa sina

einsw oo

Here, A = I

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

ajy (co - factor of cos @) = (-1) 1+1[(:05 a)= (-1)*(cos a) = cos a
ajz (co — factor of sin o = (-1)1*%(sin a) = (-1)3(sin a) = -sin «
az; (co — factor of sin ) = (-1)%*!(sin a) = (-1)3(sin «) = -sin «
a,5 (co — factor of cos o) = (-1)2*2(cos a)= (-1)*(cos «) = cos «

cosa@ —sina

= The co — factor matrix = 1 .
—sin@ cosa

Now, adj A = Transpose of co-factor Matrix

cosa —sina]T cosa —sina]

wadjA=[ =]
— simna cosa —sina cosa
Calculating A (adj A)

. o i o0s —sina
A.((Idj A) _ [CF)S sm ﬂ'] C : a sin
sine@ cosall-sina cosa
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[cosa X cosa + sina X (—sine) cosa X (—sina) + sina X cosaf]
~Isina x cosa + cosa X (—sina) sina x (—sina) + cosa X cosa

_ [ cos®a —sina —cosasina + cosa sin a]
singcosa —cosasina —sina +cos®a
_ [cosza - sin « 0 ]
0 cos®a —sin®a

= (cosza-sinZa)l
Calculating (adj A)A

cosa fsina] [cosrx sina]

(adj A)'A:[—sintr cose 1 lsina  cosa

_ [cosa X cosa + (—sina) X sinag cosa X sina + (—sina) X cosa
" | (—sina) x cosa + cosa X sina (—sina) X sina + cosa X cosa

_ [ cos’a — sina cosasina — cosasina]
—sina cosa + cosasina —sin® « + cos®a
_ [COSZR —sin’a 0
0 cos“a@—sin-a

=({cosZa-sinzZa)l

Calculating |A|.T

IAl_I:Icgsa smaf|1
sina cosa
IfA = 2 s,then determinant of A, is given by

|A] = |g gl =ad —bc

=[cos a = cos a — (sin a) x (sin ]I
= [cosZ a - sinZ a] I

Thus, A(adj A) = (adj A)A=|A|l =1
= A(adj A) = (adj A)A = |A|l

Hence Proved

cosu  —sing
Ans. .
—-sing  Cosd

Question: 4

Solution:
Here,
1 -1 2
A=13 1 -2
Now, we hhle tf find3ailj A, and for that, we have to find co-factors:

au:l(l] ;2|:3—(0):3
=2 Fl=-0-2=-0+2--11
au:ﬁ 3|=0—1=—1

o= =] Y =—(3-0=3
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(z3 = _H _01|= _(0_ (_1)):_1

a =[] %|=2-2=0

:—|é 722|:—(—2—6):8
aa=y J|=1-(3=1+3=4

Ay Gz a;3]" 13 -11 11" 3 3 0
Ay Axz Q3| =|3 1 -1l =]-11 1 8

A3y Qzz Q33 0 8 4 -1 -1 4

~adj A=

Calculating A (adj A)

AladjA) =3 1 -2

1 0 3 |

1 -1 2'[3 3 0

9-11+2 9+1+2 0+8-8
3-0-3 3+0-3 0+0+12

3+11-2 3-1-2 08+8]

12 0 0
= I 0 14 0]
0 0 12

1 0 0
=12[0 1 0}

0 01

=121

Calculating (adj A)A

3 ENR T
(adjA).A=]-11 1 B8[|3 1 -2
-1 -1 41 0 3

3+9+0 -3+3+40 6-6+0
—11+3+8 114140 —22—2+24
—1—-3+4 1SR

12 0 0
=0 12 0
0 0 12

1 00
=120 1 0

0 01

=121
Calculating |A|.1

Expanding along Ci, we get

_ _y1+1 |2z @23 _p)z+r [Tz s
14| 7(111( 1) Iﬂgg H33|+ﬂ21( 1) |a3: ﬂ33|
Ay, Q3
+ag, (F1)* ai: a;l
1 -1 2
lalr=13 1 -2|1
1 0 3

=[1(3-0) - (-1){9-(-2)} +2(0-1)]I



=[3+1(11) +2¢-D]I CLASS24

=(B3+11-2)1
=121

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

Hence Proved

Question: 5

Solution:

Here,

3 -1 1
A=]-15 6 —
Now, we hhv§ to firtl adl A, and for that, we have to find co-factors:

6

an=|_2 _25| —12-(10)=2

_ |

Ay, = 5

;5| Sl e (—25)) = —(—30+25)=5

a13=|ﬁ515 _62| =30 -30=0

oo - -
a::—g :ll|: 5=1
aa=—[3 j|=-(-6-(=5)=—(-6+5)=1

ayy, = |_61 7151:5—6: -1

3 1
a3:=—|_15 _5|=—(—15—(—15))=—(—15+15)=0
ya = _315 _6‘|:18—15:3

@ @; a7 (2 5 0]f [2 0 -1
~adf A=|01 Gzz @z =0 1 1| =|5 1 0

3y G3z dz3 -1 0 3 01 3

Calculating A (adj A)
3 -1 112 0 -1
Aladj4)y=]-15 6 —5||5 1 0
5 -2 210 1 3

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

1 0 0
=0 1 O

0 0 1
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Calculating (adj A)A

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

15-15+0 -5+6+0 5-5+0
0-15+15 0+6—-6 O0-5+6

1 00
=0 1 0
0 01

=1

6+0—-5 -2+0+2 2+0—2]

Calculating |A].I

Expanding along C1, we get

a.,, a i, TP
Al =a,, (-1 1“] 23| b, (—1)3+[12 "3
1] 1 (51 3, Q33 21 (=1) A3z Q33
ayx Q3
+ay, (D[ 0
3 —1 1
lAlL.1=|-15 6 -5|!
5 -2 2

=[3(12 - 10) - (-15){-Z - (-2)} + 5(5 - 6)]1
=[3(2) +15(0) +5(-1)] I

= (6-5)I

=1

Thus, A(adj A) = (adj A)A = |Al = I

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

Hence Proved

20 -1
Ans.|5 1 O
0 1 3

Question: 6

Solution:
Here,

0 1 2
A=11 2 3
Now, we hb¥e to filld adj A, and for that, we have to find co-factors:

a“_ll 1|_2—3=—1
“1::_|; ?_'(1‘9):8
a13—|; §|—1—6=—5
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_|01
31

|=-(0-3)=3
a31=|é §|=3—4=—1
a31:—|? glz—(o—z):z

0
33 = |4

é|:0-1:—1

Ay Gz ag)" -1 8 -5 -1 1 -1
Ary @pp Q31 =1 -6 3 =!8 -6 2
2 Qzz -1 2 -1

A3y Q3 -5 3 -1

~adj A=

Calculating A (adj A)

o 1 2|1 1 -1
1 2 3|I|8 -6 2
3 1 IR

0+8—10 0-6+6 0+22]

A.(adj A) =

—1+16—15 IESEEEREIEEIEEEE "3
-3+8-5 =Gy =321

—2 20 0
=| 0 ZZE
0 o -2
1 0 0
=-210 1 0O

0 0 1

=-21
Calculating (adj A)A
51 e 12
(adjA).A=|8 —6 2||1 2 3
- SEEESEEE 1 ]

0+ 1 — 3 R e B S |
0-6+6 8—-12+2 16— 18+2
0+3—-3 -5+6—-1 —-10+9-—1

-2 0 0
=0 -2 0
0 0 -2
1 0 0
=-2/10 1 0

0 0 1

=-21
Calculating |A|.1

Expanding along Ci, we get

_ _y1+1 |F2z @23 _p)z+r [Tz s
14| 7(111( 1) Iﬂgg H33|+a21( 1) |a3: ﬂ33|
Ay, Q3
+ag, (F1)* ai: ﬂ;3|
o 1 2
lalLr=1[1 2 3|
31 1

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



=[0-1(-1) + 3(-1)]
=(1-3)1

=-21

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

= A(adj A) = (adj A)JA = |A|L

Hence Proved
-1 1

Ans.| § 06 2
-5 3 -1

Question: 7

Solution:

Here,

A=
Now, we h

9 78
5 -1 4

a;, = ]_81 ;| =—2-32=-34

5 4 !
a12:—|6 2|: —(10-24) = —(—14) = 14
_—|5 l|——- 40— (-6) =40 + 6 = 46
12 " ' '

- E
ay, = |8 S| =—(4=29)=10

9 3
(h«—|6 2 =18-18=0

= —|2 ;| =—(72—-42)=-30

>
+a
w
|

|_71 i| o) 31

A3 = —|2 i| = — (36—

gy = |z _71| — —9 — IS
a;; a;» a7 —34

~adf A= |01 G2z Q3| =|10
3y dzpx dz3 31

Calculating A (adj A)

9 7 3][-34 10
Afadj)=|5 -1 4|[14 o
6 8 211 46 —30

—170—14+ 184 50+0—120
—204+112+92 60+0—-60

—70 0 0
o -70 O

0 0 =70

l—306 +98+ 138 90+0-90

14
0
-21

31

-21
—44

279 - 147 - 132

46
-30
—44

||

155+ 21—-176
186 — 168 — 88

—34
14
46

|

ive t@ find ladj A and for that we have to find co-factors:

10
0
-30

31
-21
—44

|
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1 0 0
==70|0 1 0©

0 01
=-701

Calculating (adj A)A

—34 10 31][9 7 3
(adjA).A=|14 o0 -21||5 -1 4
46 -30 -44lle 8 2

126 + 0 — 126 98 +0— 168 42+ 0—42

I306 +50+ 186 —238—10+ 248 —102+40+62
414 — 150 - 264 322 +30—-352 138-120-88

Il

—70 0 0
0 —70 0
0 0 -70
1 0 0
=—70|0 1 0
0 01
=-701

Calculating |A].I

Expanding aleng C., we get

T, a- - Q3
- _q3y1+1 | 022 23 _ 2T 13
4] = o S |032 333‘+0"1( b A3z Q33
341 |%12 ”13|
+as; (1) fa3 (a3
EaN 7 3
[AL.1=|5 —1 a|I
6 8 2

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

=(-306 +50 + 186)1

=701

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

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

Hence Proved

-3+ 10 31
Ans.| 14 0 e |
16 =30 -1

Question: 8

Solution:

Here,

4 5 3
A=11 0 6
Now, we hli¥e t figdd adj A and for that we have to find co-factors:

an:|2 g[:0—42:—42
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=5 J=--12)=3
a13=|; (7):7—0:7
a~1=—|§ glz—(4s—21)=—

::|g 31:36—6:30

@ug = —|'2’ ?]:-(28— 10) = -

a =[5 3=30-0-30

Az, = — -(24-3)=-(21) =-21

P

[P el-

a33:|‘:' glzo—sz—s

Q1 Q2 Qy5)" —42 -3 71" —42 =24
~adf A= |01 Qzz Gx3| =|-24 30 18| = -3 30
Q3 Qzz Q33 BT 35 7 —18

Calculating A (adj A)

=417 ’4 30
A{ﬂdj.‘-l)”"[l 0 6” —21]

= 7 10*5

—42+0+ 42 —24+0- 108 30+0-—-30

I168+15+21 BE R 0 SBEr 1 7{1N] 05 i
—84+21+63 —4B+ 210- 162 60—147 —45

-132 0 0
= 0 —132 0
0 0 —132

1 0 0
-13210 1 0
0 0 1

=-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
=l 0o 132 0
0 0 —132
1 00
=-132|0 1 0
D 0 1
=-1321

Calculating |A|.I

Expanding along C., we get
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2y Qa2 2e1 |1
141 =y GO 8 (P
1y34l al: 33
s (21 32 “:3|
4 5 3
lAl.T=|1 0 6|l
2 7 9

= [4(0 - 42) — (1){45 - 21} + 2(30 - 0)]I
= [4(-42) - 1(24) + 2(30)] |
= (-168 - 24 + 60)1
=-1321
Thus, A(adj A) = (adj A)A = [A|l =-1321
= A(adj A) = (adj A)A = |A|1
Hence Proved

~2 24 307
Ans.| 3 30 -21

7 -18 =5

\
Question: 9

Solution:

Here,
cosa —sina 0
A =|sina cosa 0

Now, we h

cosa 0
=cosa
sm(r (}
Qyp = = —sina
_|sina cosa]
al?n 0 0 _0
-sine 0] .
Any = — 0 118 sin a
on = |coscr Ol _ o
22 D l
__|cosa -—sina —0
dr3 = — 0 =
—sinag 0
Az = | | =0
cosa
cosa O
Ay, = | | =0
< sina
_ |cose —sina
33 =

sina cosa

["cos2a+ sin2a=1]

Azq gz g3 sinad  cosa

0 0

~adj A=

Q3 Q32 Q33

Calculating A (adj A)

T . T
a;; ap; al:-!l lcosa —sinae 0

a3
(33

v@ to find(hdj A,land for that, we have to find co-factors:

| = [cos?a — {—sin® a}] = [cos®a + sina] = 1
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cosa — sina 0 cosa sina 0 CLAssz4
A.(adj A) = |sine  cosa —sina cosa O
0 1
cos’a +sin® a cosa sina —sinacosa 0
= |sin@cosa — cosasina cos®a + sin® @ 0
0 0 1
cos®a +sin«a 0 0
= 0 cosa +sin“a 0
0 0 1
1 0 @
=10 1 0
0 0 1
['cosz o+ sinZa=1]
1 0 0
=10 1 0
0 0 1!
=1

Calculating (adj A)A

cosa sina 0] [cosad —sina 0
(adj A).A =|-sinae cosa 0| |[sina cosa O

0 0 1 0 0 1
cos®a +sin® « —sina cosa + cosasina 0O
= |—sinacosa + cos « sin « sin®a + cos®a 0
0 0 1
cos® @ +sin « 0 0
= 0 cos@ +sin“a 0
0 0 il
1 0 0
=10 1 0
0 0 1
[""coszoa+ sin2a= 1]
1 0 0
=10 1 0
0 0 1}

=1
Calculating |A].I
Expanding along Ci, we get

., Q. a;, a
Al=ay; (177 0|4y, (-1 Y
|4l 11 (=1 3 Q33 21 (1) A3z Q33

a. a
_qy3+1 |tz 13|
+aa (1) Az Qa3
cosa —sinae O
|A]l.1 =|sina cosa O|!
1] 0 1

=[0 - 0+ 1(cos® a - (-sin? a))]I

= [cos2a + sinZa] 1

(DI cos?a+sinfa=1]
=1

Thus, A(adj A) = (adj AJA=|A|l =1



= A(adj A) = (adj A)A = |A]1 CLASS24

Hence Proved

cosa  sina O]
Ans.| —sing cosg 0
0 0 1

Question: 10

Solution:
-4 -3 -3
Here, A =| 1 0 1
4 4 3

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

|
N 3|:0—4:—4

11
az=—[y 5= ~GEAEE

am:u 2|:470=4

@z = f:’ _33|=712+12=0
S A== ey
az= =7 =4+ -1

a33:|’1”‘ :)3]:0+3:3

Ay, @ ay3]" = -4 -3 -3
zy Qzp Q3| =1-3 0 4 =] 1 0 1
2 3 1

(3 4

~adj A=

Thus,adjA=A
Hence Proved
Question: 11

Solution:

We have, 4 =

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

To show:adjA=3A"

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



T

a b ¢ a b ¢ a d g
Transposeof |d e f]_ d e f] = |b e h}
g h i g h i c [ i
So,
-1 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:

1 —2
ay, |72 l|_1—4_—3
2 =2
az=-l5 J|=--G+n=--6
2 1
a,; = 5 _o =—4-2=—-6
-2 -2
anf—Lz l|7—(—274) 6
-1 -2 .
a=|, 1|_ 1+4=3
_ | :
azr—|2 _2|7—(2+4)f 6
-2 =2
a3r|1 “l=4+2=6
= 1l
(:33——|2 _2|_—(2+4)_—o
A - .
%: A | -
Q1 @z ay3]" -3 6 61" 3 6
~adfA=|0n G 43| =|6 3 -&W=]-5 3
A3y Qzp dzz 6 —6Ga3 —6 —6
Now, taking Adj Ai.e.
-3 6 6
adjA=|-6 3 -6
-6 -6 3
-1 2 2
=3|-2 1 -2
-2 =2 1
=3A’ [from eq. (i)]
Hence Proved
Question: 12
Solution:
. |3 -5
Here, 4 = [_] 2'
Wehave to findAland A™! = GTTJIA

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

ajq (co - factor of 3) = (-1)*1(2) = ((1)?(2) = 2
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aig (co - factor of -5) = (-1)1*2(-1) = (-1)3(-1) =1 CLAssz4
a1 (co - factor of -1) = (-1)%*1(-5) = (-1)3(-5) =5
asg (co - factor of 2) = (-1)272(3) = (-1)*(3) =3

21

« The co — factor matrix = c 3

Now, adj A = Transpose of co-factor Matrix
RS 1]T _ ’2 5]
"ad’“{*[s 3 o3

Calculating |A|

_|13 -5
=2 7l
IfA = 2 g,then determinant of A, is given by

a b
|A] :|c dliad—bc
=[3x2-(-1) = (-5)]
=(6-5)

=1

A_l_ﬂde_E g]_lz b‘
B 7 {E B &

2 5]
Ans. [
L 3‘

Question: 13

adj A

|A

We have to find At and A7 =

Firstly, we find the adj A and for that we have to find co-factors:
aj1 (co — factor of 4) = (-1)1#1(3) = (-1)3(3) = 3
ayq (co -factorof1) = (-1)1+2(2) = (-1)3(2) =-2
ag; (co —factorof 2) = (-1)2*1(1) = (-1)3(1) =-1

az2 (co - factor of 3) = (-1)2*2(4) = (-1)%(4) =4

- The co — factor matrix = [_3] _42]

Now, adj A = Transpose of co-factor Matrix
:.ade:[3 —Z]T:[S —1]
-1 4 -2 4
Calculating |A|
a1
lal =[5 ]
IfA = ? 3 ,then determinant of A, is given by

!A|:|i H|:ad—bc



=[4x3-1x2]
=(12-2)
=10
[3 -1 3 1 3
q_edjA |5 4 :l[f‘ 71]: 10 10[_]10
14| 10 1w0l-2 4 24 1
10 10 5
3 -1
Ans. 10 10
1 2
s s
Questlion: 14
_adjA

We have to find Aland A7} = e

Firstly, we find the adj A and for that we have to find co-factors:
a11 (co — factor of 2) = (-1)1*1(6) = (-1)%(6) = 6
a1z (co - factor of -3) = (1) *2(4) = (-1)°(4) = 4
a1 (co —factorof 4) = (-1)**1(-3) = (-1)3(-3) =3

asz (co - factor of 6) = (-1)2*2(2) = (-1)*2) =2

= The co — factor matrix = [g _f]

Now, adj A = Transpose of co-factor Matrix

- adjA=5 _2‘1’]:[,64 )]

Calculating |A|

2 S
la =5 2
IfA= ? g ,then determinant of A, is given by
A b4
|A] = . dl =ad —bc

=[2x6-(-3)x4]

=(12 + 12)
=24
YR 6 317t
o _adiA g 9l 1 3] 24 2a|_|a 8
14| 24 24l4 207 4 2|71 1
24 24 6 12
1 1]
Ans. 4 8
-1 1
6 12

Question: 15

1
0

1
2
5
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Wehave tofind A'land A™! = ad) 4 CLA5524

4]
Firstly, we find the adj A and for that we have to find co-factors:
a1y (co — factor of a) = (1)1 1(d) = (-1)3(d) =d
ayz (co - factor of b) = (-1)1*2(c) = (-1)3(c) = ¢
ag1 (co—factorofc) = (-1)?*1(b) = (-1)3(b) =-b

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

« The co — factor matrix = Ldb _aC]

Now, adj A = Transpose of co-factor Matrix

T i
~adj A= Ldb a{:] z de ab]

Calculating |A|

a b
A=t
141 c d
Ifa=2 g,then determinant of A, is given by

|A] :|E glsad—bc

=[axd-cxb]
= ad - be
| [u’ fb]
-1 adj A _lbec al_ 1 [d —b]
14] (ad —bc) ad - bel-c a
1 d -b]
An

1 (ad=be) |- a _]

Question: 16

adj A
lA]

Wehaveto findAland 4! =
Firstly, we find |A|

Expanding |A| along C1, we get

EIEERYC Vs by XS C Vs i
+ay; (-1)°*! Eii gi;
YR el I B ) A F 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:



auil_:sl :}lzl—(—S):l-!-S:él-
“1::_|é :}l =—(-1+2)=-1
a13=|é ;I|=3—(—2)=3+2=5
= —|7 ®f=—(2-19-17
azzlé _51|:—l—10:—11
a:?.:—l.é g]:—(3—4):1

t'1:'.1.:|j21 E1|:—2—(—5)=—2+5:3
e | 5= 18

a33=|1 _21|=—1—2=—3

;. G2 37 4 -1 5 4 17
sadf A= |01 Qa2 (1:3] =[]7 —11 1] T[l —11
3, Q37 Gz 3 6 -3 5 1
4 17 3
,_adj4_ g 63][“1 E
|A] 27 s W
i 17
Ans.—./ -1 -11 ©
s 1 -3
Question: 17

Wehave to findAland 4! = T

Firstly, we find |A|

Expanding |A| along C., we get

A=y [ G e ol oo
+an GOl o2
w=ol Jl-ol o+aly

=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:|2 _01|:0—(—6):6

alz=f|g _01| - (0+2)= -2

6

CLASS24



W
S T

a=-|2 M= -(2- (-2) = (124 2) - —14
R B

2 2w

S

Ay, @2 a;3]" 16 -2 1871 6 6 1
cadj A= %y G @] =6 —2 —14| =|-2 -2 &
Gz; O3z Qg i 5 3 i 14 3
4 17 3
— 1SR
adj A = 1 —3 1|6 6 1
T 32 Sl
“l18 -14 3
6 6 1]
Ans.i. Sy O
32
8§ 14 3
Question: 18
WehavetofindAland 4! = ‘.1."‘:;’:1.
14l
Firstly, we find |A|
Expanding |A| along C:, we get
- a [ . ;-
_ _ 13141 22 23 L 12 13
[4] = a;, (1) |ﬂ32 sl + @21 (=) |HS: o

+ (131 (_1)311

ayz ﬂ13|
(za Qp3

w=@|% -3 sl
=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:

“nzlfz g|=4—(—6)=4+6:10
2 3= —a-9) =5

aa=|3 72|=—4—6=—10

CLASS24



sy = —|:§ 3 = —(~6-(-6)) =—(—6+6)=0 CLASS24

a22=|§ g =4-9=-5

=2 3= A—4-9) =—(-4+9) =5

]
ra
W

|

(131:|_23 §|:—9—6:—15
au:—lg glz—(e—e»):u

a33=|§ _23|=4—(—6)=4+6=10

a;; @; a;i)" o r10 5 —10) 10 0 -15
~adf A=|Q @z Q| =10 -5 -5|=|5 -5 0
Q3; Q32 Q33 —-15 0 10 -10 -5 10
l'ID 0 15‘
_ 5 -5 0 .
a_edjA |10 -5 10 __i[lb.o _05 éJ]
— [ =
14l (=25) 25 10 -5 10
10 d s
—25 —25
| s 5 .
—25 =248
10 5 10
=25 =25 =75
2 a 3
5 5
_| .
5 §
7 1 2
5 5 5
1[‘? 1 3}
5 2 1
=2 08
1
Ans.—.|-1 1 0
5
21 =2

Question: 19

adj A
14]

WehavetofindAland A™! =

Firstly, we find |A]

Expanding |A| along Ci, we get

., @ ay- @
— _q3y1+1 |22 23 _13y2+1 |12 13
4l = ay, (1) |a32 a33|+a2'( 1) |c132 ﬂ33|
@2 y3

+as, (-1)**

Axa Qa3
|Al = (0) |_44 _57l - (3}|—04 :;l * (_2)12 ;1|
=0-3(0-4)-2(0-(-4)

=12 2(4)



=12-8 CLASS24

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

a,=|* 2|=-28-(20--28+20--3

a=—|2 °|=-(-21-(-10)) =—(-21+10)= 11
-2 -7
G.L3Z|_32 _”‘4|:—12—(—8}:—12+8:—4
o -1
a=—|°, | --0-9-
an=|" To|-0-2--2
0 0
;= | ) 4|_—(0)=0
0 1
a31—|4 : |=0-(-4-4
0 1
a3z = *|3 5 |—'*(0 . (”3))'_ -3
. 0 0|_
33 3 4 i
@y, @z a)" -8 11 -4 [-8 4 1
~adj A= | Q2 Qa3 =|4 -2 0] =|[11 . —3
A3y 3z Qg Al () —: A 0
-8 —4 4
Il =2 =3
adj A | _ i
1_ _ -4 0 0 :
= = s y U
I S r—) 0
-8 4 4
Ans.— 11 -2 -3
4
-4 0 0
Question: 20
WehavetofindAland A™! = HTTJ-IA
Firstly, we find |A]
Expanding |A| along C1, we get
ar Qs a;-» a
_ 13141 |f2z oz Cyze1 |z g
4l = a,, (-1) |ﬂ3: Q33 a5 (21) |“3: ‘133|

@z Q3
a2 Qa3

+ag, (-1)°*

w=-m|] - 3+ el ]
=2(0-1)+3(-2-4) -1(-1-0)

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

=-2-18+1

=-19



Ar 11 CLASS24

Now, we have to find adj A and for that we have to find co-factors:
0 1
a =" Y=o-1--1
—3 1|
”= = — —(—6 + -
az—-|7] S|--(-6+D =5
-3 0

a3 O-3-0--3

a=-| - -(-2-1 -6

I I | P
an=-|% J|=--GaD=-1
-1 4
a31:|{J 1|:—1—0:—1
2
a2 =-|2%, 1|=—(2—(—12))= (2+12) = —14
2 4
a3, = | O
Qyy A a;3]" =1 5 =37 — 10 =1l
~adj A= |01 Gz Qo3| =|6 g Sk =|8 8 —14
@3y 3z Q3 -1 —-14 -3 -3 -1 -3
-1 6 -1
5 8 —14
adj A | ~ 1 e
At = -3 3 3. e 11
14| (—19) R
1[1 -6 1]
=—|-5 -8 14
Bl 1 3
1 -6 1
1
Ans.l—g-. -5 -8 14
3 1 8§

Question: 21

Solution:

We have,
8 —4 1
A=110 0 6
%‘1 alfldf-p

Firstly, we find |A|

y _adja
la]

We have to fin

Expanding |A| along Ci, we get

32

L3
a,, a

3+1| 712 13

tag (1R |
z z

2

!AI =y, (_1)1+1

a¢3| A
'+ a,, (1)1
Q33 21 (1)

Az ﬂ13|
A3z Q33



Al :8|2 g|—(10)|_;‘ él +8|_04 é[
= 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:

o} G0
g, = —|18° g| — (60 —48) = 12

a13=|180 ?|=10—0=10

-4 1|

“”__|1 6

= —(—24-1) =25

8 1
a2 = |g 6]—48 8 = 40

azgz—|g 14|:—{8—(—32)}:—(8+32):—-}0
(231=|_{)4 é|;—24—0;—24
a2 =iy ¢l =-(48-10)= 38

A3y = |180 _04| =0—(—40) =40

T

@y Q15 Qg5 —m=i1z 100 =z 5
~adf A=|021 @G22 Q3| =|25 40 40| =]-12 40
I3y Gzx dz3 —-24 —-38 40 10 —40
le 25 24]
-12 40 -38 .
; —6 25 —24
o %A Lo —40 40l Lf O S0 o0
T4 10 10
| 10 -40 40
-6 25 24
Ans.— |12 40 -38
10 —40 40

Question: 22
Solution:

2 3
Here, A = [5 _2]

To show: A7 = LA
19

adj A
14l

Wehave to find Aland A7 =

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

ay; (co - factor of 2) = (-1)**(-2) = (-1)%(-2) = -2

—24
-38
40

CLASS24



ay9 (co - factorof 3) = (-1)*2(5) = (-1)3(5) = -5 CLASS24

az; (co —factorof 5) = (-1)2*1(3)=(-1)3(3)=-3

asg (co - factorof-2) = (-1)2*2(2) = (-1)*(2) =2
~ The co — factor matrix = ’_2 _5]
-3 2

Now, adj A = Transpose of co-factor Matrix

cagja=[2 S =2

Calculating |A|

12 3
lal = |5 —zl
IfA= 2 g,then determinant of A, is given by

_|a bl_ 4
IA|7|‘T d|fad be
..—.[23‘((—2]—33'(5]
= (-4 - 15)

=-19

—1_ade_[i§ _23]_ll—}_’ —SJ
T4 (-19) — 195 2
1

=E[§ _32]

[Taking (-1) common from the matrix]|

1 2 3
o A
A lgA[.A F "Zl

Hence Proved
Question: 23

Solution:

1 1o
Wehave, A =12 —1 0
1 0 0

Toshow: A'1=A?

adj A

Firstly, we have to find A"l and A"l = 1l

Calculating |A]
Expanding |A| along Ci, we get

>
3-

+ (131 (_l)3+1

[4] =a,, (—1)*** |

@z l"13|

“zal 231
+a,, (—1)
Q33 21 (1) A3» Q33

Ay, 3
Qa7 Qg3

el I el ol

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



-1 CLASS24

=1

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

anzliol g|:0

2 0
a=-[7 ol=
als—ﬁ Bilz -(-1n=1
az=—| g=-0=0

azs = |t _01| =—(0-(-1D)=—(1)=-1

-1 1
a7, 0|:0—(—1):1

11
az=-|; o @SB
1 it
053 = |, RIS | + 2 =¥
Ay Az ail" [0 0 11" [0 o 1
~adj A= | Q2 Q3 =|0 -1 —-1| =|0 -1 2
Q3 Q3> Qg ) 1 iy — | |

4] 1

adj A ‘' N - . (i)
-t _sdrA g af (1
~ AT = ar i =10 1 g8

I — 1
Calculating Az
TS 1
A=44=2 -1 0ff2 -1 0
1 0 oll1 o0 o

2-24+0 -2+1+0 24+0+0
1+0+0 —1+0+0 1+0+0

1-2+1 -1+1+0 1+0-i0}

0 0 1
=|0 -1 2
1 -1 1

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

Question: 24

Solution:
3 -3 4
Wehave, A =2 —3 4
0 —1 1

Toshow: A1= A%



Firstly, we have to find Al and A™! = adj4 CLA5524

14|
Calculating |A|
Expanding |A| along Ci1, we get

(CF) a» ﬂ13|

_ _13yl+1
1Al = ay, (1) l A

(1—.3| 5
2|+ azy (-1)27
Q33 21 (1)

a2 f113|
T2 >3

A3z

+ (131 (_1)341

=3 H-@|3 ol 3
=3(-3-(49))-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:

BRI S
N

S

oy Sl 1| = EEEE) = (344 - A

azq:|g ‘1}|:3—0:3

023 = Y | — ISR 3
Qqy = :g 1|=—12—(—12)—0

an=-; 3--(2-8) -4

3 -3
=3 T3 = (9S8 ="9He==3
ay; Gz Q3)" = = 1 -1 0
~adf A= |01 Gz A3 =|-1 3 3 =|-2 3 -4
3; d3x dzz 0 —4 -3 -2 3 -3

1] 1

-2 3 -3
Calculating A3
3 -3 4|3 -3 4
AA=44=2 -3 4||2 -3 4
0 —1 1o —1 1

6-6+0 -6+9-4 B8-12+4

|9—6+0 -2+9-4 12—12+4]
0-2+0 0+3-1 0-4+1



I 3.4 ] CLASS24

=lo -1 o
-2 2
-3 4
AA=4%4a= —3 4
— —3

9-8+0 -9+12—-4 12-16+4
0-24+0 0+3+0 0-4+0
—6+44+0 6-6+3 —-8+8-3
1 -1 0
=|-2 3 -4

-2 3 -3

= A1l [from eq. (i)]
Thus, A% = A™?

Hence Proved

Question: 25

Solution:
_ 2 s
_8 1 4_ g9 9 9
Wehave,:]:f’q, 4 7}: & 3 L
y ° ] 9 9
U | - S
5 9 9
Toshow:A1=A’
Firstly, we find the Transpose of A, ie. A’
=
a b c a bJes a d g
Transposeof |d e fl=|d e f| = |b e h
g h i g h i E [ 1
DY -
9 9 9
Here, A = . R
9 9 g
1 N
9 9 9
_B AN
9 9 9
r_| & W8 i
S0, A = s s 5 ..(i)
2 2N
5 9 9
d
Now, we have to find A'land 4™ = %
Calculating |A]
Expanding |A| along Ci, we get
Iz Q3 apq |1z Qi3
PUET U CE VS it AV CE Aty biibitnd
a a
3+1 13
+az; (-1) |a“ ;g
4 7 1 4 1 4
- (9% -6 4+ 0 2
9 8 4 9 8 4 9/|4 7
9 9 9 9 9 9



9 9 9 99x9

8(]6+56) 4(4+32)+1(7 16)
T 9\l 81/ 9\81 81/ 9\81 81

- 8[4x4(;x(S))]j;x44x(8)]+;[;><74 4 CLASS24

-64—-1-16
- 81

81
81

=-1

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

4 7
5 9| 4 4 7(8) 16 56 72 8
= =—x——|-x{—= — T
Tl 8 4 979 \g 9/) 81781 8L 9
9 9
4 7
2 4 4 47 1 e 7 9 1
_ _ | __(_ __]:_ - | __°
T2~ . quq 9Xq] 2 51 81 9
9 9
4 4
5514—8(41‘1324J T -
- — | [N || _ | S Sl SR
Qi3 1 8 9= 9 9 q) 81 81 81 9
9 9
1 4
_iE 62_[3,(%_(_&‘.f]__i_ﬁ]__ﬁ__i
21~ TN R 5%5) TRICTI T
9 9
4
I3 5_[—8x4 (1x4)]_[—32 41_ 36 4
2711 4Tl 9T \e 9/l T e el T a1 9
9 9
8 1
|5 3. [—BX—S (1)(1)]_ [64 1l_ 63 7
23 1 8T 19 "9 %9/l T Tlat el T BT 9
9 9
1 4
5 9 17(44)][716 9 1
= =l-x—-=-|-x-ll=|———|=-—= —=
“1=la 7T 99\ 9/l T g1 81l T 81T 9
9 9
8 4
5 9 8 7 /4 4 56 16] 72 8
e [3 0 0 el 1 297
3~jz 9 "9 \97¢g 81 811 81 ¢
9 9
8 1
“9 ol -8 4 1 a 32 4 36 4
SRS RERRICNE RN o
1+ 4719797979 81 81 81 9
9 9



T
8 _1 4 58 4 1 CLASS24
9 9 9 9 9 9
Qyy Gy ag3]"
. 4 4 7 1 4 8
-'-(Idj‘4=[f121 [P azg] =l-——= ——= -] =]-= —= —
A3y Qzz Q33 ? 89 2 2 ? 94
"9 9 9 9 9 9
8 _4 _1
9 9 9
1 4 B
"9 "9 9 8+ 1
. 4 7 4 9 9 9
EUES B
|4 -1 9 9 9
4 7 4
"9 9 9
8 4 1
9 9
1 4 8
9 9 9
4 7 4
9 9 9

= A’ [from eq. (i)]
Thus, A"l = A’
Hence Proved
Question: 26
Solution:
Given: D = diag [d, dy, da}
Itis also given thatd; # 0,d; # 0,dz =0
d, 0 0
[0 & o ]
0 0 NS

A diagonal matrix D = diag(di, d2, ...d,)) is invertible iff all diagonal entries are non — zero, i.e. d;
#0forl=i=n

IfD is invertible then D1 = diag(d, %, ...d s 1}

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

.. Dis invertible

= D! =diag [d.?, diF, dg 1}

Hence Proved.

Question: 27

Solution:

Given: 4 = [3 E] &B = [g ;]

To Verify: (AB) 1=B1a1

Firstly, we find the (AB)!



Calculating AB CLA5524
a5 =[; ells

2[18+16 21+ 18
42 +40 49+ 45

_ [34 39
82 94
We have to find (AB) ! and (4B)7} = %

Firstly, we find the adj AB and for that we have to find co-factors:
ay; (co — factor of 34) = (-1)1*1(94) = (-1)%(94) = 94
ayg (co — factor of 39) = (-1)1*2(82) = (-1)%(82) = -82
as1 (co - factor of 82) = (-1)2*1(39) = (-1)3(39) = -39
asq (co —factorof 94) = (-1)2+2(34) = (-1)*(34) = 34

i .. [94 —82
- The co — factor matrix = [_39 34
Now, adj AB = Transpose of co-factor Matrix

—SZ]T [94 -39

B
"“‘UAB*[—% 341 Tl-82 34

Calculating |AB|

34 39
1481 = g3 94
IfA = ? 3 ,then determinant of A, is given by

|A] :|? glznd—bc

= [34 x 94 — (82) = (39)]

=(3196 - 3198)

) 94 -39
adjA |_gz 34 :_}[94 -39
14] -2 2l-82 34

Now, we have ta find B" 1A

Calculating B-1

Here,B = [g Z‘]

adj B

Wehave to findAtand B7! = m

Firstly, we find the adj B and for that we have to find co-factors:
ap; (co — factor of 6) = (-1)1*1(9) = (-1)%3(9) =9
ajg (co-factorof 7) = (-1)+?(8) = (-1)3(8) =-8
agy (co-factorof 8) = (-1)2*1(7) = (-1)3(7)=-7

agz (co —factor of 9) = (-1)2*2(6) = (-1)*(6) =6



+ The co — factor matrix = ’_97 _8] CLA5524

6

Now, adj B = Transpose of co-factor Matrix
s 1% )

i -7 6 -8 6
Calculating |B|

B1=[g ol

8

IfA= ? g,then determinant of 4 , is given by

|A] :|3 bl:ad—hc

d

=[6%9-7x 8]

=(54-56)

=.2

‘_‘B_lzﬂdjﬁ':[_gg —67];_1[9 —7]
B] = 2l-8 6

Calculating AL

Here, A = [3 i

Wehave to ind A land 4! = u

Firstly, we find the adj A and for that we have to find co-factors:
ajq (co — factor of 3) = (-1)1*1(5) = (-1)%(5) =5
ayz (co—factorof2) = (-1)*2(7)=(-1)3(7) = -7
asq (co-factorof 7) = (-1)2*1(2) = (-1)3(2) =-2

azg (co —factor of 5) = (-1)2*2(3) = (-1)*(3) =3

= The co — factor matrix = [_52 _3’]

Now, adj A = Transpose of co-factor Matrix

cagia=[5, JT =[5 3]

Calculating |A|

3 2
la =[5 ¢
IfA = 2 z,then determinant of A, is given by

a b
|A] =|c d|=acl—bc
=[3x5-2x7]
=(15-14)

=1



CLASS24

_,_ﬂde_[_S7 32]_[5 —2]
VT 1 -7 3
Calculating B-1A-1

5 —2]

Here, B! = L% [—98 _67] &A= [_7 3

So,

3—1‘4‘1:(“%[_98 _67])([—57 ;2])

1145449 —18—-21

T _—2l-40-42 16+18

_lyros -39
—21-82 34
So, we get
-1 194 -39 D3 O
(AB)™ = sllgy 34 and B~*A4™" = 2[—82 34
o (ABY =platt
Hence verified
Question: 28
Solution:
J _e -1 e £
Given: 4 = [6 2] &B = [ 5 4]
To Verify: (AB) 1= B31A 1
Firstly, we find the (AB) ™!
Calculating AB
9 13-4 3
= Slls 5
_[—36— 5 27+4
-24-10 18+8
_[-41 31
134 26
adj (AB)

We have to find (AB)" ! and (AB)™! = P

Firstly, we find the adj AB and for that we have to find co-factors:
a; (co - factor of -41) = (-1)*1(26) = (-1)%(26) = 26

Ay (co - factor of 31) = (-1)1*2(-34) = (-1)3(-34) = 34

asq (co - factor of -34) = (-1)2*1(31) = (-1)3(31) = -31

agz (co - factor of 26) = (-1)%*2(-41) = (-1)*(-41) = -41

341

. 26
=~ The co — factor matrix = [_31 a1

Now, adj AB = Transpose of co-factor Matrix

26 34717 [26 —31]

"'“dJ'AB:[—sl —a1l T34 -



Calculating |AB| CLA5524

-41 31
1481 = | 34 26
IfA = i g ,then determinant of A , is given by

Ial =2 3|=ad—bc
=[-41 x 26 - (-34) x (31]]
=(-1066 + 1054)
=-12
26 —31

ﬂdfr’1=[34 —41l _ 1[26 —31]

|A] —12 12134 -4

~(AB)™! =

Now, we have to find B- A1

Calculating B~ !

—4 3‘|

Here, B = [R i

We have to find Al and B~* = ‘j’: =

Firstly, we find the adj B and for that we have to find co-factors:
apq (co — factor of -4) = (-1)1*1(-4) = (-1)2(-4) = -4

ayz (co — factor of 3) = (-1)1*2(5) = (-1)3(5) =-5

az (co - factorof 5) = (-1)2*1(3) = (- 1)3(3) =-3

a3 (co — factor of -4) = (-1)2*2(-4) = (-1)*(-4) = -4
- The co — factor matrix = [_4 _5]
s 4

Now, adj B = Transpose of co-factor Matrix

~adf B = [:g :i]r B [:g :iJ

Calculating |B|

-4 3
181 = | 5 —4|
IfA = i g,then determinant of A, is given by

|A] :|2 Blzad—bc

=[(-4) = (-4) - 3 % 5]

=(16-15)
=1
5 [
.-.B—izaij: —5 —4 :[_4 -3
18] 1 5 -1

Calculating AL

Here, 4 — [2 i%]



Wehave tofind A'land A™! = ad) 4 CLA5524

4]
Firstly, we find the adj A and for that we have to find co-factors:
a1y (co — factor of 9) = (-1)1*1(-2) = (-1)3(-2) = -2
ajz (co — factor of -1) = (-1)1*2(6) = (-1)3(6) = -6
agy (co — factor of 6) = (-1)2* (-1 = (-1)3(-1) =1

azz (co - factorof-2) = (-1)2*2(9) = (-1)%(9) =9
. . _[-2 —6
= The co — factor matrix = [ 1 9 ]

Now, adj A = Transpose of co-factor Matrix

AR P [ W

Calculating |A|

9 -1
=, ~J

a b ol o Pl
IfA= g d,then determinant of A, is given by

|A] :|§ glsad—bc

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

=(-18 + 6)
=-12
i 2 1]
a_MA e ol 121
14] -12 121-6 9

Calculating B-1A-1

= = [EEE

So,

= (0 SNl )

_ lrg+18 —4-—27
~ 12l10+24 -5-36

1126 —-31

T 1234 -4

S0, we get

126 31 and B4 1= -1

-1 26 —31
(4B)™ = 12134 —41 12[

34 —41
o (AB)l=ptat

Hence verified

Question: 29

Solution:



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

To find: (AB)!
We know that,
(AB)y* =B 1Al

adj A

and here, B! is given but we have to find AlandA™ = ]

Firstly, we find |A|

Expanding |A| along Ci, we get

Uy oz wey |1z Qg
Al=ay, (D722 B e, (0P
1] 11 (=) 132 Q33 21 ( A3z Q33

@z Q3

+ag, (1% g

a=w|2 J-olh e 2
=1(B-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:

-3

a“:|_22 4‘*8—6*2
a12:~|g ;3|:—(0+9):—0

ta=0 2|-0-6==6

Az =

: i|=—(4+4)_—8
a=|y |=4-6=-2

s |:—(—2—3):5

11
:_|3 -2
a =y Z|=-3-4==7

a= |y Fl--(3-0-3

1 1
aa=|y 5l=2-0-2
Ay G2 3" 2 -9 —¢]" 2 -8 -7
~adfA=[4x @y Qx| =|-8 -2 5§ =|-9 -2 3
3y O3z (33 —7 3 2 -6 5 2

-1 6 -1
_ 5 8 14
a_adA L3 3 31 1
4| (—19) 19

Now, we have
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1 2 0 -2 8
B =0 3 -1 &A“zl 9 2
1 0 2 6 -5
So
1 2 0](q[2
(AB)*=B"tat=|0 3 -1 sl @
1 0 2 6
—2+18+0 8+4+0 7—-6+0
=15 0+27-6 0+6+5 0-9+2
-24+0+12 B+0—-10 7+0-4
1[15 12 1]
=—|21 11 -7
Blio -2 3
6 12 17
Ansnln 21 11 -7
19
10 -2 3

Question: 30

Solution:
Let
1 p 0 1 0 0
A=lo0 1 p|.B=|g 1 0|&C=

To find: 01, ®-1 bhd ¢t 10 ¢ 1
Calculating Al

1 p 0
Wehave, 4 =[gp 1 p

0 0 1
We have to find Al and A7 = m::"l

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

a5
IAI :ﬂll(‘l)l*l -

32

@2 Q3
+ag; (—1)3*

Az; Gz3

al=]g -+
=1(1-0)

=1

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

an—lé 11’|=1—0=

am:—|8 ‘tlJI:U
_10 1] _

T3 = |y 0'—

azal >
+ ., (—1)*7*
a33 21

8
2
=5

Ay
3

-3
-2

1+ pg

Q3
33

H
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-1 adj A
lal 1

(i)

Calculating B~ 1

L OB
We have, B = lq 1 0]
0 g 1

adj B

We have to find B and B7* =
Firstly, we find |A|
Expanding |B| along C1, we get

Q22 ya Qg

18| =@ =1)**?

a,; o
: | +a., (~1)%*?

Ay =

iz ”13|

d32 Qaz3

Fagy

== Az; Q33

4 as, (_1)3+1

B=mly 3[-@f; o

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

=1

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

1 0 0
B:[qlo]

0 g 1

1 o
am=|q 1|=l*0=l

alz:_|g ‘1)|:_q

¢ 1_ ,
a13=0 q|=q
00
a“:_|q llzﬂ
10
a:2:|0 1]:1—0:1

10
“23:_’0 q|=—(q—0)=—q
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0 1 -—gq

a1 Q2 ﬂu]T
0 0 1

-'-cm'jB=’ﬂu Q22 Qz3
3y Q32 QAzz

- T

—

18] 1

1 o 0
[—q 1 ﬂ] 1 0 0O
p-t-c48_la* —a 1l_|_g4 o (i)
qz

Calculating ¢!

1+pq P 0
Here, ¢ — q 1+pg p}
0 q 1
1 p 0]/1 0 O
0 0o 10 g 1
1 p 0 [1 QW
=C=AB|vA=|0 1 p|.B=|g 1 O
0 0 1 0 g 1

=c1=(aB)?!
We know that,
(ABy? =B 1Al

Substitute the values, we get

1 0 jl —-p P
Clt=(By't=|-q 1 0|0 1 —p|
T T
1 -p p
=4 pg+1 —p*q—p
q° —q’p—q p*q’+tpq+1

™

1 -p p°l |1 0 o 1 —p p-
Ans.| 1 Pl q 1 1 |and —q Pq +1 _qpl -p :
0 0 1] |g° —q 1 q° -pa°-q p°q°+pq-1

Question: 31
Solution:

32]

Given: 4 = [2 1

To verify: AZ—4A-1=0

Firstly, we find the Az

R [



1

[9-1—4 6+2
6+2 4+1

15 1

Taking LHS of the given equation .i.e.

AZ - 4A -]
S A

:[183 ] [12 8] [0 (1}]
j[las 2]_{182 2]+[0 (1)}
=5 o5

=[5 o

=RHS

.. LHS = RHS

Hence verified
Now, we have to find A1
Finding A™! using given equation

AZ-4A-1=0

Post multiplying by A'! both sides, we get

(A2 -4A-DAT=0AT

= AZAl_aaAl_LAl=-0[0Al=0]
= A(AA)-4l-A1=0[AA =]
=A(l}-41-At=0

=A-41-A1=0

=A-41-0=A"

=>A-4l=A"t
4L B
Al B
3-—

2 -

. [

-4l
1-1 3
0 1-1
o)

:“q_lzlz -3

-1

Ans. 1
2 -3

Question: 32

Solution:
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Given: A = [_28 i] CLA5524

To show: Matrix A satisfies the equationxZ+ 4x- 42 =0
If Matrix A satisfies the given equation then
A2+ 4A-42=0
Firstly, we find the Az
2 -8 5][-8 5
T
2 4it2 4

[64+ 10 —40+ 20
—-16+8 10+ 16

-[7
-8 26

Taking LHS of the given equation .i.e.

A2+ 4A — 42
=% 2l 43 -2l
74 =20 -32 201 [42 O
= [ l+
—8 26 8 16 0 42

[7—48_+382 _2?30:1260] B [402 402]

T [132 402] _[402 402J

00]

= loj

=0

= RHS

.. LHS = RHS

Hence matrix A satisfies the given equation x2 + 4x-42 =0
Now, we have to find A1

Finding Al using given equation
AZ+4A-42=0

Post multiplying by A1 both sides, we get
(AZ + 4A - 42)A° 1 = 0A?

=2 A2ZAT 4AAT-42A1=0[0A1=0]
=2 A(AA )+ 41-42AT=0[AA T =]]

= A()+41-42A1=0

= A+4l-42A1=0

= A+4]-0=42A"1

1
A= —(A + 4]
= 22¢ )

L
=~ =gl el A



S AL

2A“=%ffﬂfiiﬂ

1
sat= [0 )]

1 [~ 5]
Ans. _ H
4:{: 8|

Question: 33
Solution:

. -1 -1
Given: 4 = [
2 -2
To verify: A2+ 3A+41=0

Firstly, we find the A2

A3=A.A=[21 —1”21 -1

=)
_[1-2 1+2
-2-4 -2+4
_[—1 3
“l-6 2

Taking LHS of the given equation .i.e.

~[Zs l+3ly Slal U
~Cealtles’ Zelelo )

L

[ 2icalth i

~[o S+
. [0 0]

=RHS

. LHS = RHS

Hence verified

Now, we have to find A1

Finding A™! using given equation

A2+ 3A+41=0

Post multiplying by A1 both sides, we get
(A%2+3A+4)AT=0A"

= AZA1T+3AA1T+41LAT=0[0A1=0]

CLASS24



= A(AA) +31+4A ' =0 [AA L =

= A(I)+31+4A1=0
=>A+31+4A1=0

=4Al=_A _31+0

1
=471 = g[fn —31]

SEREE ol P B P
=l T2
Lo 1[1+(3) 1+0
4 2+0 2+(-3)
-4 %[ |
2 1
e
—- 4
1 17
2 1
_1 .
Ans. A = 2.
=L
2 4
Question: 34
Solution:
Given: 4 =3 ]

To find: value of x and y
Given equation: A2 + xI = yA

Firstly, we find the A2

R

[ 9+7 3+5]
21435 7425

[56 32

|

1

Putting the values in given equation

AZ +xI =yA

~lsg sl o Wl=[;

7 5
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[éz 3?] [ O] [71: 51]

16 + x 8+0] [3\' yJ
56+0 32+x

[16 +x 8 _ 3y ¥y ]
56 32+ x 7y 5y

On Comparing, we get
16 + x = 3y ...(i)
=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
=x=8
Hence, the value of x =8 and y =8
So, the given equation become Az + 81 = 8A
Now, we have to find Al
Finding A'! using given equation
Az + 8l =8A
Post multiplying by A™! both sides, we get
(AZ+80)Al=8AA1
=A2Al+8LAT=8AA"
=>A(AA)+8A 1 =81[AA 1 =]
= A(l) +8A1=8I
= A+8A =8I

=8Al=_A+8I

1
= A = _[-A+8I]

"
sat=o B vl )
sa=g{3 R )
S5 )
sategls

Question: 35

Solution:
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. 3 -2
G tA = [
iven 4 2
To find: value of A
Given equation: A? = AA - 21

Firstly, we find the A2

] P

=[9—8 ~6+4
12-8 —8+4

-y &

Putting the values in given equation

Az =2AA - 2]

=13 Zal =l -2l

0
1

S - —21]_[3 g

4 -4 44X 22

4 —41

:[I_ o [3&—2 ==
4L -0 —-21-2

S[L Z=pAa
4 -4

On Comparing, we get
3A-2=1..(i)
-2A=-2 ...(ii)

4A =4 ..(iii)
2A-2=-4 ..(iv)
Solving eq. (iii), we get
4A =4

=A=1

Hence, the value of A = 1

So, the given equation become AZ=A — 21

Now, we have to find Al

4h —2A—2

]
|

|

Finding A™! using given equation

A?=A-2]

Post multiplying by A™! both sides, we get

(ADAL=(A _21) A1

= AZAT=aA"1T 2141

= A(AA) = 1_2A1[AAT =]

= A(l)=1-24a"1
= A+2A1=1

=2Al=_A+1
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ﬁA_l:%[—A +1]
=ar=3(-6 2l 9

11—
=ar =3l el 2D
S5 D
~at =l

1[-2 2]

Ans. A=1,A1= :_{_4 i E
Question: 36
Solution:
Given: - of =

A=|-2 -1 2
We have tolsBow #hat nlalrix A satisfies the equation A - A2 -3A-1=0

Firstly, we find the AZ

[1 0o -2][1 o -2
AA=4A=]-2 -1 2||-—2 -1 2

3 4 1 3 4 1

1+0-6 0+0-8 —2+0-2
—2%2%6 o+ >
3-8+3 0-4+4 —6+8+1

—5 WEEEE
=|6 9 4

—Z 3

Now, we have to calculate A3

—5 SR T
A=4A%4aA=l6 9 4|2 —1 2
-2 0 313 4 1

6—18+12 0-—-9+16 -—-12+18+4
—2+0+9 0+0+12 T+0+3

-5+16—-12 0+8-16 10164]

-1 -8 -10
=|0 7 -10
7 12 7
Taking LHS of the given equation .i.e.
A3 - AZ-3A-1
Putting the values, we get
-1 -8 -10 -5 -8 -4 1 0 -2 1 00
0 7 -10|-|16 9 4|—-3|-2 -1 2(|-]0 1 0

712 7 -2 0 3 3 4 1 0 0 1

=




—1—(-5) —-8—(-8) —-10—(—4) 3 0 -6 1
= 0-6 7-9 -10-4 |-|-6 -3 6|—-|0
L7 —(—2) 12-0 7-3 9 12 3 0
[-1+5 -8+8 —-10+4 3 0 -6 1 0 0
=] —6 —2 —14——6—36+010
L7+ 2 9 12 3 0 0 1

(4 O 3+1 0+0 —-6+0
=|-6 -2 —14 —-6+0 -3+1 6+0
L9 12 9+0 12+0 3+1

[ 4 0 4
=|-6 -2 —14 —6 —2 —14
L9 12 9
[0 0 O
=10 0 0
0 0 O
=0
= RHS
. LHS = RHS

Hence, the given matrix A satisfies the equation A3 - A2 - 3A - |
Now, we have to find AL

Finding Al using given equation

A3 A2 3A |

Post multiplying by Al both sides, we get
(A3-A%2-3A-DAT=0A"
=A%A1_AZAl_3AAl_LAl=0[0A!=0]
=A%AA Y-AAA Y -31-A1=0

= AZ-A-31-At=0

=20+A1=A2-A-3I

=Al=A2-A-3I

S A =[47-A-3I]]

—5 -8 —4 1 —7) 1
- 9 4 -2 —1 2 |1—-3]l0 0
0 3 3 1 0 1
[—5—1 -8-0 —-4-—(-2) -3
=A1=[6—(-2) 9-(-1) 4-2 |[+]o0 —3 0
L —2-3 0—4 3-1 o 0 -3
[ —6 -8 —4+2 -3 0 0
=A'=[6+2 9+1 2 |[+]o -3 0
L -5 -4 2 0 0 -3

=A4'=|8+0 10-3 2+0
l-5+0 —-4+0 2-3

[—9 -8 2]

[—-6—3 —-8+0 —2+0]

=2A1t=|8 7 2
-5 —4 -1
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Queslion: 37

Solution:

(i) To Prove:adjl=1

We know that, | means the ldentity matrix

Letlisa 2 x 2 matrix

= Y

Now, we have to find adj | and for that we have to find co-factors:
ajq (co — factorof 1) = (-1)M*(1) = ((1)%(1) =1
ajs (co—factorof 0) = (-1)1+2(0) = (-1)3(0) =0
asy (co—factorof 0) = (-1)2*1(0) = (-1)3(0) =0
azz (co-factorof1)=(-1)%2(1) = (-1)*(1) =1

1 U}

~ The co — factor matrix = [0 )

Now, adj I = Transpose of co-factor Matrix

ceaii=[y - Y

Thus,adj [ =1

Hence Proved

(ii) To Prove: adj O =0

We know that, O means Zero matrix where all the elements of matrix are 0

Let O is a 2 x 2 matrix
0 Q
o=
0 0
Calculating adj O
Now, we have to find adj O and for that we have to find co-factors:
aj1 (co — factor of 0) = (-1)1*1(0) =0
apz (co — factor of 0) = (-1)*2(0) = 0
az1 (co — factor of 0) = (-1)**1(0) = 0
azy (co — factor of 0) = (-1)2*2(0) = 0
. 0 0
~ The co — factor matrix = l
0 0
Now, adj O = Transpose of co-factor Matrix
. 0 0 00
~adj 0 = [ - ]: 0
@ 0o ol “lo o

Thus,adjO=0



Hence Proved CLAssz4

(iiif) To Prove:I'1=1

We know that,
adj I

—o

-1

From the part(i), we getadj 1
So, we have to find |I|

Calculating |I]

1o

=y 7

IfA= i g,then determinantof A ,is given by
A= 2 E=ad—hc

=[1x1-0]

L agii o ﬂp o)
T

Thus, I'1=1

Hence Proved
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