Ex 7.1

Adjoint and Inverse of Matrix Ex 7.1 Q1(i)

Here, 4= -3 5
2 4

Cofactors of 4 are:

Cpy=4
Cpp=-2
Cpy =5
Cpy=-3

adi A~ [Cn clg}r

[4 =

-2 =3
Now, [achA) A= 4 -5][-3 5]_[-22 o
-2 -3||2 4 0 -2z

And, |A|.I=‘_3 j{l 0 =[_22}{1 O:|={—22 O:|
2 0 1] o1 o 22

Also,

o[ % 7 2

Therefore, {adiA) 4 =|4.7=Aladi4)

Adjoint and Inverse of Matrix Ex 7.1 Q1(ii)



a b
H A=
ere, L d]

Cofactors of 4 are:

Cll =
Cys=-C
Cpy =-b
Con =&

L C1 C'12r
ad]A_[c

21 CQ2

.
ade=[d ﬂ

-b

127

ad blla b ad-bc bd-bd ad —be 0
Mow, [{adiA)(4) = = =
o [aJ )[ ) [—c a][c d} {—ac+ac ad—bc} [ 0 ad—bc}

a b1 O 10 ad —bo 0]
And, |/—‘||.I=L d‘[o J:{aa_bc}{o 1}{ : ad_m]

A[ade)=E j][i —:}{ad;bc ad?bc}

(ad14) (4) - 4.1 = A(ad]4)

Adjoint and Inverse of Matrix Ex 7.1 Q1(jii)



cosa Sine
Here, A=|""
Sine CcoSa

Cofactors of 4 are;

|

Ty =Cosa
Cyp = —Sino
Cpy =—SiNa
Coy = COS 2
;
. .
Ad]r‘ﬂl=|: 11 c'_LQ
c?l 022
) cosa —Sina
Adida=|
—sinz cosw
| cosa -sina
—sina  Cosa
) oS —-Sina||cosa Singa
Mow, (adja).{a)=| _
—sina oose || sne cosa
~ cost a—sirf & COSa Sina— Sinecos a
—COSaSina+ SineCcos & —sinf @+ cos® &
cos2ee O
u} 05 20
. [cose sina] cosa -sino
And, A(ad]A}= ) i
|sine cosa||-sine cosa
cos® - St a —Cos@sing + Sin®oos o
| Sin o 0os & - cos @ sin o —sirf e+ cos? o
[cos2a O
0 cosZe
Also,
cose Sine||1l 0 ) 1 0
| =" ={c032.:z—sm2.:u}
sine cosa|0 1 o1
_Jeosfa-dnfa 0
0 cosa-dma
COsS2o 0
0 COs 20

Adjoint and Inverse of Matrix Ex 7.1 Q1(iv)



we have,

1 tan %,
A=

- tan% 1

Cofactors of A are:

cg=1l Gy = —(— ran%] = tan%)
c21=—tan'12J Cpp =1
c T
3 ade:[“ 12:|
Cz1 Czz
- i r
) 1 tané
= ot
I t‘an(/g 1
[ = o
) 1 tan 5
[+
tan 5 1
Mo,
tan%
A= e .
- tan %



we have,

1 tan %,
= [+
tan /é 1

Cofactors of A are:

cum 1 6y = -[-tan%g) - taney

A

Cop= —tansz Cpp =1
& T
- adi A:[ 11 12:|
Cz1 Czz
[ oL
) 1 tan 5
= ot
I t‘an(/g 1
[ o o
) 1 tan 5
[+
tan/g 1
I 0,
tan %
|41 = ?
- tan & 1

Adjoint and Inverse of Matrix Ex 7.1 Q2(i)



Here A=

[ AN
RV N |
[l AN N |

Cofactors of 4 are:

Cyy = =3 Cpy = +2
Cyp = +2 Con = -3
Cyz =2 Con =2
C11 C\12 C\‘_I.Sr
adjA=(Cy G Cug
CSl CSQ CSS
3 2 27T
=2 -3 2
2 2 -3
Therefore,
-3 2z 2
adiA=|2 -3 2
2 2 -3
Mo,
-z 2 2
fadia).a=|2 3 2
2 2 -3
12 21 o 0]
[4f=2 1 2|0 10
2 2 10 0 1]
10
=[-3+4+4|0 1
o0
12 2][-=
Afadif)=|2 1 2| 2
22 1)z

{adiA).A =4 1=Afad]4)

= O O

Cay =2
Cap =2
Can = -3
2 2] [5
1 z|=|0
2 1| |o
500
=050
005
21 [s
-3 2| =lo
-z| [0

Adjoint and Inverse of Matrix Ex 7.1 Q2(ii)
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9 I e e
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1
Here, A=|2
-1

ol T
|

Cofactors of 4 are:

Cyy=2 Cy =3 Cy =-13
Cyp=—3 Coa=6 Cap =
C1a=5 Cpa = -3 Coy=-1
T
C11 Clz C13
adiA=|Ch Cpy Cop
I‘J--’\Sl CS2 CSS
2z 357
=| 3 6 -3
-12 9 -1
Therefore,
2 3 -13
adisa=|-3 & 9
5 -3 -1
MW,
2 3 -13][1 2 5
(ade].A:{—B & 32 31
5 -3 -1]/-1 11
21 0 0
=|o 21 0o
0 0 z21
1 2651t oo0] [21 0 ©
l[4.i=l2 3 1|0 1 o|=|0 21 ©
11 1oo1 |0 o 21

1 25][2 3 -13] [21 0 ©
Afadis=|2 3 1||-2 8 9 |=|0 21 ©
15 -3 1 0 021

fadiA).4=|4.0 = Aladi4)

Adjoint and Inverse of Matrix Ex 7.1 Q2(jii)



2 -1 3
Here, A=|4 2 &
o 4 -1

Cofactors of 4 are:

Cpy =—22 Gy =11 Cay =11
Cip=4 Cpz=-2 Cyz=2
Cya =16 Coe = -0 Cae =0
T
C‘.Ll Cl? C13
adjA=|Cq Coz Cog
Ca Caz Cas
22 4 18]
=11 -2 -8
-1 2 8
Therafore,
22 11 -11
adjida=| 4 -2 2
le -8B B

Mo,
22 11 -11[z -1 3
{adja)a=| 4 -2 2|4 2 5
16 -8 &8 ]|0 4 -1

100
|4.f=}4¢ 2 5|0 10
001

[=}
S
|
—

-1 2|22 11 -11
2 5 4 -2
-1j|1& -8 &

Afadja) =

L N A
N

fadia).a=|4i=Aladi4)

Adjoint and Inverse of Matrix Ex 7.1 Q2(iv)
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2 0 -1
Here, A=|5 1 0
11 3
Cofactors of 4 are:
Ci =3 Cpy =-1 Cy =1
Co=-15  Cp =7 Cap = -5
Cip=¢ Cog = -2 Con=2
o
c11 C\12 ClS
adiA=|Cn Cnz Cu
cSl CS2 CSS
3 -15 47
=|-1 7 =2
1 -5 2
Therafore,
3 -1 1
adjid=|-15 7 -5
4 -2 2
Mo,
2 -1 1]|l2 0 -1 2 0
(adiA)a=|-15 7 -5||5 1 0|=|0 2
4 -2 2|11 = 00
3 -1 1
|4.i=|-15 7 -5
4 2 2
1 00
=fe-4),=2/0 1 0
001
20 -1z -1 1 2 0
Aladial=|5 1 0]-15 7 -5|=|0 2
11 3|4 -2 2 oo

fadia)a = 4.0 = AfadiA)

ra o O



Here, A=

| - I — ]
-
" I — |

Cofactors of 4 are:

= 1 Coy =6 Cqyq =-15
I::12 =0 I::22 =-3 I::32 =0
Cyz=-10 Cpz=10 Cagz=35
i
Ci Gz Cys
adjd=|Cy Cip Cp
C31 CS2 CSS
15 0 107
= 6 -3 0
-15 0 L |
Therefore,
_ 15 6 -15]
adida= 10 = o
-0 0 5 |
I o,
15 6 -15] [1 2 3]
fadis)a=j0 = 0o (050 =
-0 0 5] (24 3]
1. 23
|A|'I= 030 I3
2 4 3
-13 0 0]
=( _1»:]1: 0 -15 0
0 0 5|
1 2 3115 6 -3]
Aladig)l=10 5 0{|{0 3 0 =
2 4 3| 10 0 31

{adia)a=|4 .1 = Afadi4)

Adjoint and Inverse of Matrix Ex 7.1 Q3
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1 -1 17
A=|2 3
[18 2 10|
Cofactors of £ are
C, =30 G, =12 Cp=-3
C,=-20 C.= Gy =2
C,=-30 C, ==20 Cy=3
Therefore,
G o CT
agid=|Cy G Gy
SR IR B |
30 20 —50T
=12 -8 20
|:—3 2 5
So,
30 12 -3
adid=|-20 -8 2
|:—SD =20 3|
Now,
1 -1 17730 12 -3
Alagd)=2 3 0j-20 -8 2
18 2 10)-50 -20 3
1 -1 17
=2 3 0}0)
18 2 10|
=0
Hence proved.

Adjoint and Inverse of Matrix Ex 7.1 Q4

-4 -3 -3
Here, A4=|1 o0 1
4 4 2

Cofactors of 4 are;

Ciy=—4 Coy=-3 Cpy =-3
Cia=1 Con =0 Con =1
C13 =4 CQS =4 CSS =
r
C‘.Ll C.L2 Cla
adjd=|Cy Cop Cpg
C‘31 CSZ CSS
gl
=|-3 0 4
-3 1 3
Lo, mRwed
Therefore, adja=1 0 1
4 4 3

S0, adj4 =4

Adjoint and Inverse of Matrix Ex 7.1 Q5



-1 2 -2
Here A=|2 1 -2
2 -2 1

Cofactors of 4 are:

Lz =-6 Cop =3 Cap = -6
Ciz=-6 Caz =6 Cag =3
7
CI11 C\I12 C_LS
adjd=|Cy Cp Gy
cSl CS2 033
2 -6 6T
=& 3 -6
& -5 3
-3 &6 B
Therefore, adjd=|-&6 3 -&
-& -5 3
-1 2 2 -3 & 6
Mow, 3.4 =-3-2 1 -2|=|-6 3 -&
-2 -2 1 -5 -5 3
adja =34

Adjoint and Inverse of Matrix Ex 7.1 Q6

1 -2 =
Here, A4=|0 2 -1
-4 5 2

Cofactors of A are:

Ci1=9 Cyy =19 Cy =-4
Cin=4 Con =14 Cos=1
Ciz=86 Con=3 Cop =2

Cu G Cisl
adjA=|Cy Cpp Cog

C\31 CS2 CSS

s 4 8

=19 14 3
-4 1 2
Therefore,

9 19 -4
adjig=|4 14 1

g 3 2

1 -2 3[e 19 -4

Mow, Aadida=|0 2 -1||4 14 1
-4 5 2|8 3 2z

25 0 0]

=0 25 0

0 0 25

1 00
=250 1 0
ool

= 251,




Adjoint and Inverse of Matrix Ex 7.1 Q7 (i)

_ | cos8  =ing
—-sind coséd

Mow, |4=1=0
Hence 41 exists,
Cofactors of 4 are;

Ty =cosd Oy =-3ind
Ty = Sing Cop = COSH

.
adjA = [011 012]
_ { cosd  sin 6}

—-Singd coséd

cosd —sing
adjd=|
singd  o©osd

Mo, ad]A

Al 1[cozd -sing
1| sing cosa

At cosd —sing
sing  coséd

Adjoint and Inverse of Matrix Ex 7.1 Q7 (i)
A [0 1}
10
|4 =-1=0
Herce A1 exists,

Cofactors of 4 are:
C; =0 Co=-1
Coy=-1 Con =10

ad]A - |:cll Clz:|r
621 CZZ

133

1
Also, A= Al(ad]A)

Adjoint and Inverse of Matrix Ex 7.1 Q7 (iii)



A=
- 1+be
a
Now, |A|=a+abc_b6= a+abc—abc=1¥o

Hence A2 exjsts,

Mow, cofactors of 4 are:

1+ b
1= 1z = —C
Coy=-b Cpp =&
Cy Cal
adJA =|: 11 2:|
C?l c22
1+ be _
=| a
b &
1+ be
7= b
adid=| &
-C a
Also, A= 1 adj 4
4
1+bc
A1 = l E b
1
- a
1+bc
-b
or At a
- &

Adjoint and Inverse of Matrix Ex 7.1 Q7 (iv)
a_ { 2 5]
21
Now, |4=2+15=17=0

Hence 41 exists.

Mow, cofactors of 4 are:

Gy =1 Ciz =3
Cpy =-5 Cop=2
C 7
ade=|:C11 12:|
C21 CI22
(1 3
)
adja = L
3 2
At i.{ade}
|4

115
T17|3 =2

1 -5
Hence, 471 = 1
172 =2

Adjoint and Inverse of Matrix Ex 7.1 Q8(i)



Here, A=

[EVI WS I
[l VA N
M= )

Expanding using 17 row, we get
= 1 2 1 R
1 2 3 2 3 1‘
=1[6—1}—2[4—3]+3(2—9]
=5-2x1+3x[-7)
=5-2-21=-18=0
Therefore, 471 exists,

|A|=1‘ ‘-2

‘+3

Cofactors of 4 are:

Cip=5 Cy=-1 Coy =-7
C:|.2 =-1 sz =-7 Caz =
Cyz=—7 Coz=5 Caz=-1
T
C11 Cl? C‘.LS
adiA=|Cy Cp Cp
Ca Caz Cas
5 -1 -7
=[-1 -7 5
-7 5 -1
5 -1 -7
=[-1 -7 &5
-7 5 -1
P o,
ato L oadia
|4
S 17
) 5 _1 -7 118 178 12
Hence, 471 = = -1 -7 5= E 1 1_8
-7 5 - 7 5 1
18 18 18

Adjoint and Inverse of Matrix Ex 7.1 Q8(ii)



1 2 &
Here, A=|1 -1 -1
2 3 -1

Expanding using first column, we get
-1 -1 1 -1 1 -1
. | B = | = 3‘
=1x{1+3)-2(-1+2)+5{3+2)
=4-2(1)+5(5)=2720

Therefore, 41 exists.

4 -1

—2‘ ‘5‘

Cofactors of 4 are:

Cpy =4 Cpy=+17  Cy=3
Cpp =1 Cp=-11  Cp=+8
Ciz=5 Cpa = +1 Can = -3
T
C‘\11 C‘12 ClS
adja=[Cyy Cp Cog
C‘31 632 |‘J'_"‘SS
4 -1 5T
|17 -11 1
2 6 -3
4 17 3
-1 -11 &
5 1 -3

Mow, A= i.ade

|4
4 73
4 17 = 27 27 27
5 1 -3 5 1 -3
27 27 27

Adjoint and Inverse of Matrix Ex 7.1 Q84(iii)

4
27
-1
27

27

17



2 -1 1
Here, A=|-1 2 -1
1 -1 2

Expanding using first column, we get

2 -1 1 -1 -1 2
+1
-1 Z 1z 1 -1

=z2(4-1)+1[-2+1)+1(1-2)
=2(3)+1{-1)+1[-1)=6-2=4=0

Therefore, &% exists

|A|=2\

+1‘

Cofactors of 4 are:

Cyy =3 Cpy = +1 Cpy =-1
Cpp=+1 Cpp =3 Cgp = +1
Cpp=-1 Ty = +1 Ty =3
T
C‘.Ll ClZ C‘.LS
adjA=|Cy G T
C\31 CSZ C\33
3 1 -1
=1 = 1
-1 1 3
3 1 -1
=1 = 1
-1 1 3
41
Mow, A% =_"_adj4
|4
211
A
ol R ol b B
-11 3 __1 l E
4 4 4

Adjoint and Inverse of Matrix Ex 7.1 Q8(iv)



Here, A=

O A
=]
L O

Expanding using first column, we get

|A|=21 0_05 O_ S 1
1 = 0 3 0 1
=2(3-0)-0-1{5)
=2[3)-1(5)=1=0
Therefore, 41 exjsts
Cofactors of 4 are:
Cyy =3 Cg=-1 Cg =1
Ciz=—15  Cyp=56 Cap = -5
Ciz=5 Cap=—2 Cay =2
T
C\‘_1.1 C12 ClS
adja = Cpy Con Top
CSl C32 CSS
3 15 5T
=l-1 & -2
1 5 2
3 -1
=|-1% & -E
5 -2 2
At = i.ade
4
1 3 -1 1
= T -1 & -&
5 2 2
3 -1 1
Hence, 4% =|-15 & -5
5 -Z 2

Adjoint and Inverse of Matrix Ex 7.1 Q8(v)



o1 -1
Here, A=|4 -3 4
3 -3 4

Expanding using first column, we get
|/—‘.|=O‘_3 :'_14 j:'—l 4 —3‘
-3 & =z -3
=0-1(6-12)-1{-12+9)
=-1{4)-1[-3)=-1=0

Therefore, 47 exists

Cofactors of 4 are:
€ =0 Cop=-1 Co =1
L i Copp =3 Cgp =4
Ciz=-3 Con=+3 Cpp=—%

7

cll Cl2 ClS
adiA=|Cp Cpy Cog
CSl CSQ CSS

0 -4 -3

=|-1 3 3

1 -4 -4

Mow, A= i.ade

4
o -1 1
Aot la 3 4
-{__15—3 3 -4
o1 -1
Al-|4 -3 4
3 -3 4

Adjoint and Inverse of Matrix Ex 7.1 Q8(vi)



0o 0 -1
Here, A=|3 4 5
2 -4 -7

Expanding using first column, we get

|A|=O4 5_03 5_13 4
-4 7| |2 7| |z -
=O—O—1[—12+El)
=-1[-4]=4=0
Therefare, 41 exists
Cofactors of 4 are:
Cyy =-8 Cpy = +4 Cs =
Ciz=+11 Cpp=—2 Cop=-3
Cpp=—4 Cop = +0 Ch=0
T
c‘_Ll C\12 cI13
adjid=|C, O Cog
CSl C‘32 CSS
5 11 -47
=4 2 o
4 -3 0
&5 4 4
=11 -2 -Z
-4 0 0
A‘1=i.adjﬂ.
4
-8 4 4]
A-1=¢11 11 -2 -3
-4 0 0]
54 41| 1!
Hence,A‘1=% 11 -2 -3|- 1_41 ‘?1 ?
=+ 0 01 0 oo

Adjoint and Inverse of Matrix Ex 7.1 Q8(vii)



1 0 0
Here, A=|0 cosa Sine
0 sing -cose

Expanding using first column, we get

coso SN
|A|=1 Sina —Cosa_o+o
=-cosfa+H9n o
=—(c052a:+sm2 a:)
|A|=—1a=0

Therefore, A™ exists

Cofactors of 4 are:

Ty =-1 Coy =0 Cp =0
Cip=0 Con=—c05a Cgp =-sina
Ciz=0 Con =—5iNa Ciy=cCosa
Cu Ciz G|
adjA=|Cy Cp Co
cSl CS? CSS
-1 0 o T

0 —cose —-sine
0 —-sine COsSa
-1 0 0]

0 —cose —-sine
O —sine cosa

Mo, A‘1=l.adj,4
A
1 -1 0 0
A‘1={—1 0 -cosa —sine

) 0 —-sing cosa

1 u] 0
Hence, A =|0 cosa sina
0 sine -—-cosa

Adjoint and Inverse of Matrix Ex 7.1 Q9(i)



WO W
BoWow

Expanding using 15 row, we get
|A|=1‘4 j_Bl 3 1 4‘
3 1 4 1 3
=1{16-9]-3{4-3)+ 3{3-4)
=7—3[1:]+3[—1)
=7-3-3=41=1=0
Therefore, 41 exists

‘+3

Cofactors of 4 are:

Cyy =7 Ty =3 Cap=-3
Cyz=-1 Tz =1 Cgz =0
Ciz=-1 Cag=—0 Caz =
T
c‘.Ll CIZ ClS
adjiA=|Cy Cupy Cog
CSl CS2 CSS
7 -1 -1T
=-2 1 0
= 0 1
7 -3 -3
=l-1 1 0
-1 0 1
Now, A%=L1 adi4
’ - |A|' J
) 7 -3 -3
At -7 -1 1 0
-1 0 1|
7 -3 3|1 3 3
Also, ArAa=|-1 1 0|1 4 3
-1 0 1]1 3 4

Adjoint and Inverse of Matrix Ex 7.1 Q9(ii)



Expanding 1st row, we get
41 _I31 B 4
7 2 > 2 |3 7‘
=2{6-7)-3(6-3)+1[21-12)
=2-3[3)+1(9)=2=0
Therefore, 471 exists

|A|=2‘ ‘—3

‘+1

Cofactors of 4 are:

Ty =1 Cyy = +1 Cy =-1
Cyo =3 oo =1 Cyp = +1
C1z =9 Caz=-5 Caz=-1
T
C‘\11 C12 clS
adjA=|Cs Cop Cug
C‘31 C‘32 CSS
1 -3 97 [1 1 -1
=/1 1 5| =|-3 1 1
-1 1 -1 9 -5 -1
) ) 1 1 -1
Moy, A‘1=I.adjf—‘|::u4'1=——3 1 1
4 9 -5 -1

1 1 12 3 1
Alsa, atazllz 1 1|z 41
2 2 -5 -1|lz 7 2

2+3-3  3+4-7 1+1-2

=—|-6+3+3 -9+4+7 -S+1+2

18-15-3 27-20-7 9-5-2
2 00 100
02 0/=l010
D02 (oo

LAt A

Adjoint and Inverse of Matrix Ex 7.1 Q10(i)



A=F ﬂ 4 =150

75
adiac|® Z| o ar_sda_1fs -2
-7 3 l4  1[-7 3
5=r ﬂ B=-1020
3 2
adip=|2 F| o groadB_1[2 -5
-3 4 Bl -10|-3 4
mso, ag_|> Z|[* €]_[18 22
7 53 2] [43 52

|48 = 936 - 946 = ~10=0

adj{AB)=[52 —22}

-43 18

(AB}_l_adj[AB)_L 52 -22] 1 [+52 -22] 1[-52 22
- a8l J4Bll-43 18] -10]-43 +18] 10[43 -18

gt at_ 1 2 6|5 -2] -1[s2 -22] 1[-B2 22
10—z 4||-7 32| 1o|-43 18| 10|43 -18
Hence, (AB}'1=B‘1.A‘1

Adjoint and Inverse of Matrix Ex 7.1 Q10(ii)

A={2 1} |A|=1¢Oandade=[3 _l}
5 3 5 2
gr_adiA_1f3 -1
' T 15 2
5={4 5] sl =1 #Oandadj5={4 _5}
3 4 -3 4
gi_adis 1[4 -5
g i3 4

2 1[4 5] [11 14
Also, A'B={5 3}{3 4}{29 2?}

|AB|=407"—406=1;&O

and, adi{48) =[ 37 _14]
29 11
a1
= i adifA8)

_1[37 -14] [37 -14
T1l-29 11| |-29 11

Again, 87at - Sl
-3 4|5 2

[37 -4
-2 11
Hence, (48] = BtAt

Adjoint and Inverse of Matrix Ex 7.1 Q11



A=[3 2] |A|=1#Oandadj,4={5 _2}
7 3

& 7 L o [e -7
5=[ ] 2 B|=-2=0and adjB [—El 6}

g _adis _ 1 {9 _?}

=gl <)l 3]

o3 2 )
-1 |47 @
) { 41 j?}

Adjoint and Inverse of Matrix Ex 7.1 Q12

A={2 _3] L|4=2=0

-4 7
7 3
ade=[ }
4 2
a4 1[7 3
LAt Z
2{4 2]
To show: 2AY=9I- A
LHs: zat-2. L7 F|_]7 3
24 2| |4 2

RHS: ar-a=|" 2|2 -7 3
o9 |-4 7 4 z
Therefore, 241=9/-4

Adjoint and Inverse of Matrix Ex 7.1 Q13

A={4 5] o |4 =-6 and adja = { ! '5]
21 -2 4
To show: A_3i =2{1+3A-1)

weensi-[$ Y

2 0
RHS: 2(1+3A-1]=21+2.3.A-1=[O }2.3._

A_37 = 2(; +3A-1)

Adjoint and Inverse of Matrix Ex 7.1 Q14



El fa]
A= 1+ b
o e
B
= |4|={1+bc)-boc=1=0

1+h
Al= %.adjﬂ= I +a .
4] - s

-b

Mow ad47! = [az+bc+1)f—aﬂ

LHE aA = 3| 3 .

1+bc —h [1+bc —ab]
- - -ac &

ac 1+ bc

0 2 +bc+l 2

z 2 l+bc -ab
RHS:[&2+bc+1)f—aﬂ=[& +ho+l o }_{a ab ]=[ +he a]
-ac  a

Since, LH.5 = RHE

Hence, proved

Adjoint and Inverse of Matrix Ex 7.1 Q15

Here
(4B =574
Now we need to find 47
We have
50 4]
A=2 3 2}
12 1]
So,
|[4|==+4=-1
Co-factors of 4 are
C,=-1 C, =8 C,=-12
C,= C, =1 Cpy=-2
C,= G, =-10 e =13
Therefore
-1 8 -1
agid=10 1 =2
1 -0 15 |
So,
1 -8 127
.-!"-=ﬁac§i.-1= 0o -1 2
) -1 10 -15]
Hence,
(AB) =B4"
1 3 31 -8 12
=1 4 3|0 -1 2
13 4)|-1 10 5]
-2 19_—1?_ )
=2 18 25
=5 20 42|

Adjoint and Inverse of Matrix Ex 7.1 Q16(i)



cose: —sSine 0
F(oc)= sine  cosa O :F(m)|=m52a+sin2a=1
] ] 1

Cyy= o5 Coy =+sina Ty =0

Cyp=-sine  Cup = COSa Cyp=10
Ciz=10 Con =10 Cyy=1
B Fife cosa sine 0
LRl G2 Y ) B
Flal 1
] ] 1

T 0w
cos{-w) -sinf-z) O
Fl-a)=|sin{-a) cosf-«) O
u} u] 1
Cosa SN D]

-sine cosa O
0 0 1

--- (2

From {1)& {2) £ {-a)= [ ()]

Hence, proved

Adjoint and Inverse of Matrix Ex 7.1 Q16(ii)
cosd 0O sing

G{,{I)=[ o 1 0

-sing 0 cosg

= |G‘ {ﬁ}| = cos? g +sin?

Cyy=cosd O =0 Coy =sing
Cyp = +0 Cup=1 Cgp =0
Cig=singd Cog =10 Coq = COS 4
adifa cosd 0 -singd
ot - 17,7 )
| (’8” sing 0 cosg
Mo
[ eosf-g) 0 sin(-g)
G[-g) = 0 1 0
-sin{-g) 0 cos{-g)
[cosg 0 -sing
=l o 1 0 e
_Sin,{} 0 cosg
From [1) & [2)
1
[c(a] - e(-4)
Adjoint and Inverse of Matrix Ex 7.1 Q16(iii)
We have to show that
[F )8 )] = 6 (07 (=)
We have already shown that
G(-6)=[c ®)]"
and £ () =[F(8)]"
LHS = [F (2)6 (T
-[e @I [FET [+ (a) - ata]



Adjoint and Inverse of Matrix Ex 7.1 Q17

2 2 32 3 4+3 6+6 T o1z
We have 4% = 44 = = =
1 21 2 2+2 3+4 4 7

2 712 2 3 10
Hence & -44+1= -4 +
4 7 12 01

7-8+1 12-12+0) 0 0]__
|4-4+0 7-3+1 | |0 o]

Mow, 82 44 +1=0
= Ab-dh=—1

Post multiplying both sides by A_l, sin n::e|.i‘«|ae 0
AA(A‘1)—4M‘1=—IA‘1
= b (m‘l) _ar=-pt

= Al-4l=- a1
ar ploar. s |t O] [2 3|_[#-2 0-3]_[2 -3
01| [t 2] [0-1 4-2] [-1 z
Adjoint and Inverse of Matrix Ex 7.1 Q18
P
? 4
Mow A2+ 44-427 =10
-8 5[-8 5] [74 -z0
Far this 4% = =
2 4|2z 4] |[-8 26
Hence,
A2y anq_aopo |74 -20),[-22 20] [42 0]_[0 0
-8 26 8 16 0 42| [0 0
Hence proved.

Mow, 42+ 44 - 427 =0

= AlAaA+4ata-4z4 =0
= A+4i-424 =0
= 42471 = A+ 47

= A‘1=i[A+43]=i B Y L | U
42 42|z 4| |0 4 42| 2 =8

Adjoint and Inverse of Matrix Ex 7.1 Q19



Here

b
Il
| e |
I (¥
—
1

(e
o]
| s
—
[
)

.
v
]
| ]
I u )
—
[ s

I
|
n a
Lad
L=

MNow,

So,

A =354+71=0
Pr-multipling with 47

A ST AT =0

A=-5I+T47" =0

Adjoint and Inverse of Matrix Ex 7.1 Q20
A={4 3}
2 5
2 [* 3[4 3] _[22 27
"2 5]l2 5| |18 31

Mow A% - xAd+vi=0

222?_4X3X+yD_DD
18 31 25 Sx 0y 0o o

= 22-4x+y =0 or

= 18-2x=0 ar x =9
y =14

Again,

AZ-9A+147 =1
= 94 =4%+147/ =10

= 04l = AL A4 + 14478
= of = A+ 1447t

1 1[9 o] T4 =
= At —lor-4)=— -

14 14f|lo g] |2 &

Adjoint and Inverse of Matrix Ex 7.1 Q21

J

1
T 14

dw —y =22



If 4% = 44-217
Ad= A% 4 2]

1 -2 2 0
= +
4 —a| o 2
i 3 -2 _ 3 =2
4 2| |4 =2
34 -24] [3 -2
44 —Z2A 4 -2
3i=3
A=1 Arnz di=1
A=A
Py multiplying by 4%

Atas_ata ol
A= foz2at

st rea-[l O2 Z-2 ]

Adjoint and Inverse of Matrix Ex 7.1 Q22
Wie have A= [ > 3 ]
-1 -2

To prove: A2 _3A-7=0

Mo A2=A/-‘.=5 3[s 37_[22 ¢
! -1 =2||-1 -2| [-=2 1

o er 2 12 HE 9

0

-3 1 -3 -6 o7

Mow, A2-34-7=0

= At Aa_zata_F7at_oQ
= A-3i-741 -0

= A-3-7A41 =0

= 7A = A- 3]

=

a_iffs 3] [ o) 12 3]_
T 7l-1 -2 |o 2| 7|1 -5

Adjoint and Inverse of Matrix Ex 7.1 Q23

~I| L

] e



& & . .
Show that 4 = [? 6] satisfies the equation x2 - 12x +7 = 0. Thus, find 47,
[8 s
7 6
_-_,42=65 65=?160
T OB]||Y 6 g4 71
Now A2 -124+7=| F TP 1p|® Tt P00
g4 71 76 o1 o a

AZ-124+7=0
= A-127+4t=0

N A T N

Adjoint and Inverse of Matrix Ex 7.1 Q24

11 1 1
-3 2 -3
32 -1 3
1+2-1 1-3+3 4 2 1]
1+4+43 1-6-9 |= -3 8 14|
2-2-3 24349 |7 -3 14 |
4 2 (I 1 1]
A=4-4=|-3 8 141 2 3
7 30142 13
14242 4+4-1 4-6+3
[ -3+8-28  -3+16+14 -3-24-42
|7-3+28  7-6-14  7+9+42

8 7 1
-23 27 -69
2 -13 38



A -6 5411

B 7 1 4 2 1 1
=1-23 27 69 -6|-3 8 -14{+5]1
32 -13 58 7 -3 14 2
8 7 1 T T2a 12 6] [5
=/-23 27 ~69/-|-18 48  -B4|+|5
32 13 58 | |42 -8 84 | |10
2412 671 [24 12 6
= =18 48 -84 -|-18 48 -84
42 -18 84 | |42 -I18 84 |
0 0 0
=0 0 Ol=0
0 0 ]
Thus, A" 64" +534+11/ =0,
Now,

A A 154411 =0

= (A4A) AT -6(AA) A7 45447 +1UA ' =0
= AA(AA"']——GA[AA"’]+S(AA"‘}=-1 I{M"')

= A G4+ ST =-114"

" 1 2
= 4 Mﬁ(A ~64+51) (1)
MNow,
AT —6A+S5]
4 2 11 1 1]
=|-3 8 ~141-61 2 -3
7 -3 14 | |2 -1 3
i 2 1] (6 6 6 |
=|-3 8 ~14 -] 6 12 18
|7 -3 14 ] 12 -6 18 |
_ 2 1] [6 6 6 |
=-3 13 -14|-|6 12 -I8
73 19 12 6 18]
3 -4 -5
=9 1 4
-5 3 1
From equation (1), we hawe:
3 T -3 4
A=t 4 |=Llo -1
11 11
-5 3 1 5 -3

Adjoint and Inverse of Matrix Ex 7.1 Q25

[Fost—multipiymg by A" as |4 0]

-}

=3{+11{0

3 0
3 11
=15}+{0
13 0

fon T en



1 0 -2
A=|-2 -1 2
3 04 1
1 0 -2t o -2] [-5 -8 -4
A2=|-2 -1 2||-2 -1 z|=|6 9 4
3 4 1|3 4 1 -2 0 3
-E -8 -2] [-1 -B
A= A%A= 4 -1 2 |=|0o 7
3 4 1| |7 12
-1 - -10] [-5 -8
Mow A% - A%-34-13=|0 7 10 |-|6 9
7 12 7 -2 0
000
00 O
000
A*-A%_34-1;=0
= Az—A—Sf—A1=D
-5 -g -4 10
= At=4-a4-37=|6 9 4 |-|-2 -1
-2 0 3 3 4
Adjoint and Inverse of Matrix Ex 7.1 Q26
2 1 il
{=|-1 2 1
1 i 21
2 -1 -1 1
A% =] -1 2 2 -1
1 -1 -1 2
4+1+1 2-1 2+1+2
7-2-1 j~2-2
24142 ~1-2-2 l+1+4
6 5 5
3 6 -5
3 ] 4]
6 -5 5372 -1
{*e A Ad=]|-5 6 -5 1| =1 2
5 -5 ) 1 -1
12+5+3 -5 =10-3 6+ 5
= =10-6-5 541245 5
10+5+6 -5-10-6 3+5
2 21 21
=| =21 22 -21
21 -21 22

-10
10

-4
4
3

-2
2
1

3

-|-8

9

o O W

0

12

o0 w O

-6

48]

w o o

[ e R S

-9
8
-5

[ R

-8
7

-4

= O O

-2
2
-1



Now,
A A +94-41

f22 21 211 [e -5 5 2 -1 1 1 0 0

=|-21 22 =21|-6|-5 6  -50+9|-1 2 -1-4|0 | 0
L2t =21 2 |s -5 6 | 1 -1 2 0 0 1
f22 21 2170736 -30 30718 -9 9774 0 0

={=21 22 =21|-|-30 36 -30(+/-9 18 -9|-l0 4 0
21 =21 22f {30 -3 36|19 -9 18] |0 0 4
(40 30 30 ][40 30 307 [o 0 0

=|-30 40  -30|-{-30 40 -30|=|0 0 0
130 =30 40 | |30 =30 40] |0 0 0

A A oA +94-4] =0

Now,

A 64" +94-4] =0

= (A4A) A —6(AA) A" +944 " —AlA =0 [Post-mul:iplying by A" as [4]# 0]

= AA(AA )6 A( A4 )+ 9( 44 ") =4(147)
=> AAI =6AI +9] =447
= A7 =~6449] =447

i 1 x
= A= (4 -64+91) 1)
A —6A+9]
[6 -5 5] 2 =1 1 0 0 0
=|-3 6 =5|-6|-1 2 —1[+9]0 0 0
L -5 6 1 -1 2 0 0 0
[6 -5 12 —6 61 [9 0 0
=|-5 6 —5|-|-6 12 -6|+0 9 0
5 -5 6|6 -6 12| |0 0 9
[3 1 -1
=1 3 1
-1 1 3

3 1 -1
A4 ,.% 1 3
-1 1 3

Adjoint and Inverse of Matrix Ex 7.1 Q27
-5 1 4 -5 4 1

4 4 7land A" =Z|1 4 -m

1 4 7 4

-8 4
|.4| = %[—8{16+56} -1{9)+ 4(—36)] =-81

A=

o
Yl e

Cy =72 Ty = 36 Cay = -2
iz = -9 Cop = —36 Cogg = +72
Cp5= -36 Ty = -63 Cag = -36
72 -36 -0 -8 4 1
ato Ll g 35 7z |-lli o4 —sloa
Bl 36 —63 -38| 2|4 7 4

Hence proved.

Adjoint and Inverse of Matrix Ex 7.1 Q28



3 -3 4
A=|2 -3 4| and|4|=3+6-8=1

o -1 1
Cpp =-2 Cop =3 Caz =-4
Cyg = -2 Cog = 43 Cog= -3
1 -1 0
A'1=%.adjﬂ=% -2 3 -4 ---[1
14l -2 3 -3
Mo

AZ=|z -3 4|2 -3 4
0 -1 1f|o -1 1

3 -4 47z -3 4
A =4A%A=|0 -1 0|2z -3 4
-2 2 -3|lo -1 1

1 -1 0
=|-2 3 -4 ---{2)
-2 3 -3

From {1} and (2}
412 43

Hence proved.

Adjoint and Inverse of Matrix Ex 7.1 Q29

-1 20
A=|-11 1
0o 10

Expanding using 1¥ row, we get

|A|=_11 1‘_ -1 1‘+O
10 "|o o
=-1[0-1)-2f{0)+0
=1-0+0
4= 1

-1 2 al[-1 2 0] [-1 02
A-Aaa=|-11 1{|-1 1 1]|=|0 01
o 10|lo0 10 |-112

Cofactors of 4 are:

Cyp=-1 Co =0 Cm=2
Cpp=0 Cop =D Cop=1
Cpg=-1 Cog =+1 Caz =1
Chy Cp Caf [-10-17 [-10 2
adjA=|Cy Cu Coa|l =|0 0 1] =|0 O
Cap Cao Cag 21 1 11
41
Mow, 4+ =—adj4
|4
102 [-1o0
A‘1=%001=OO -
11 1] -1

Hence, 42 = a1



Adjoint and Inverse of Matrix Ex 7.1 Q30
{5 4} P [1 —2]
11 1 3

LetA=[5 4] and5={1 _2}
11 1

3

So, AX=8

o X=4A'B e
|4=1=0

Cofactors of & are:
Tp=1 Cyz=-1
Ty =—4 Coz=5

Adjoint and Inverse of Matrix Ex 7.1 Q31



53

LetB= s 3 and C = 147
-1 -2 77

=0, XE=C

xept-cpt

Xi=cp?

X =CcBt ---f)
o, |B|= —7=0
Cofactors of B are:

cn =-Z C12 =1
Cpy =-3 Cop =5

Mo from [|}
X={14 ?}5{2 3}
7 7'7-1 -5
_7[2 1][2 3
“7l1 1||-1 -5
31
N )
Adjoint and Inverse of Matrix Ex 7.1 Q32

Let A=32
7 5

Then the given equation becomes

AxB=0C

= ¥ = ateg!

Mow |d|=35-14=21
lB|=-1+2=1
A_l_adj{ﬂ)_i E -2

Co ] et]-7 s
8_1_adj(8}_ 1 -1
Bl L2 -t

X=A'1CB_1=L 5 -2(l2 -1{j1 -1
21(-7 3|0 4|2 -1

-16 3
|24 -5

Adjoint and Inverse of Matrix Ex 7.1 Q33



Let A:El
5 3

]

Then the given equation can be written as

AxB=1

= X =Aalg!

Mow |A|=6-5=1
|g|=10-9=1
A_l_adj[ﬂ]_ 3 -1

T A
B_l_adj{.B}_ 2 -3
Bl L= os

t FI e Ry

Adjoint and Inverse of Matrix Ex 7.1 Q34

Mow, A +44-5]

a 58 [488 [500
=lg 2 g|-|8 4 8|-|0 5 ©
g 59 |8 84 |0as
000
=lo oo
000
Aleo, A -444+57=0
ArAaA—4a4tA_cA -0
A—al-satl_n
A-1=1[A-41]
=
flrzz 400
=zi[2 1 2-j0 4 0
zz 1| |loo 4
= 2 2 -z 2 2
=é2—32 =é2—32
2 2 -3 2 2 -3

Adjoint and Inverse of Matrix Ex 7.1 Q35
|4 adi4 = |4

LHS = |4 adi 4|
- WA

-1
= 4.4
_ |A|n -1+1

alal

=RHS



Adjoint and Inverse of Matrix Ex 7.1 Q36

Here
= ad|5|
H
Co-factors of B are
C,=3 C,, =2 Cy=06
C,=1 Ch=1 Cp=2
Cy=2 Cu=2 C.=3
Therefore,
C. Co GT
agiB=|C, C, Cy;
C Cu Cul
s 1 2T
=21 2
16 2 3]
[3 2 6]
=11 2}
22 5)
Therefore,
32 6]
B'=|11 2
2 23]
Now,

9 3 3]
=2 1 0
61 24 22|

Adjoint and Inverse of Matrix Ex 7.1 Q37

1 0 -2
LetB=AT =|-2 -1 2
3 4 1
1 0 -2
Bl=f2 -1 2|=(-1-8)-0-2[-8+3)=-9+10=1=0
3 4 1

S0, Bis invertible matrix,

Biy= (-1 (-9 = -9, By, = (-1)(-8) = 8 Bys = (-1)*°(-5)=-5

By = (- J2+1 (8)=-8 Bzz =[- 1)2+2 (71=7: Bgs = (‘1)2+3 (4)=-4
Bay = (-1)7(=2) = =2, Byp = (-1 (-2) = 2} Bag = -1 (1) = -1

-3 8 -5]" [-9 -g -2
adiB=|-8 7 -4| =|g8 7 2
22 -1 -5 -4 -1
B*=ﬁmﬁ
-9 -8 -2
N P
Yos a4 o1
-9 -8 -2
:{an -lsg 7 2
-5 -4 -1

Adjoint and Inverse of Matrix Ex 7.1 Q38



-1 -2 -3
Al=]2 1 -2=-1[1-4)+2(2+4)-2(-4-2)=3+12+12=27
2 -2 1
Aoy = (-1 (-3) = =35 Ay = (1) (6) = -6; Agy = (-1 (-6) = -6
Aoy =~ 1)2+1(‘6) =6; Py = [~ 1)2+2 (3)=3; Ag3 = (‘1)2+3 (6)=-6
(-1 (6) = 6; Agp = (-1)

-3 -6 -6]' [-3 &6 6
adifi=|6 3 -6| =|-6 3 -6
& -6 3 6 -6 3

-1 -2 2[-3 6 6
Aladia)-|2 1 -2|l-6 3 -6
2 -2 1|6 6 3

27 0 0

= Aladia)-| 0 27 O

0 0 27

100

= Aladia)=27|0 1 0

001

= Aladia) - 415

Adjoint and Inverse of Matrix Ex 7.1 Q39

Al =

[E ]
= O

1
1{=0-1(0-1)+1[1-0)=0+14+1=2=0
0

So, Als invertible matrix,

Arg = (T (1) = 1 A = (AP (1) = 4 Ay = (-1 (1) = 8
Py = ('1J2+1(_1)= L Ay = ('1:'2+2(_1J =-1; Ay = ('1:'2+3(_1) =1
Az = (1P (1) = 1 Agp = (1P (1) = 4 Agy = (1P (-1 = -1

-1 1 17T [-1 1 1
adja=l1 -1 1| ={1 -1 1
1 1 -1 1 1 -1
-1 1 1
I 1
A= —adiAa==[1 -1 1. (i)
A =
m 1 1o 1 1 100
AZ2-31=(1 0 1|1 0 1|-30 1 O
1 1 0]t 10 00 1
2 1 1] [3 00
Af-31=|1 2 1]-|0 3 0
1 12| |00 3
-1 1 1
AT-BI=]1 -1 1|, (i}
1 1 -t




Ex 7.2

Adjoint and Inverse of Matrix Ex 7.2 Q1
a_ {7 1]
4 -
For row transformations 4 = 14
701 _ 1 0 4
|4 -2] |01

Applying 7 — %

s

—
=] =
]

fa IR S
L)

 —
I=

Applying Ry — Ry — 4R

o~ |-#
- 7 7

Applying 7, — [— 2?—5]%
a

A
-7

=
Applying Fy — Ry ‘%Rz

21 1
{1 0] 175 25

|
I

I

Ml e

= A
01 | 4 7

25 25
Hence, /=58 4

3 1

25 25

S0, B= is the inverse of A

25 25

Adjoint and Inverse of Matrix Ex 7.2 Q2



5z
A=
N
For row- transformation A =14
e 2 10
= A
2 1] |01

Applying 7 — o

L2
,ﬂpplyin_g Fo— RQ -2R

Applying Ry — S:Rz

[

ﬁpplvingﬁl—:»%—é%
{1ﬂ=[1-ﬂA
01| |2 5
I=BA

Hernce, B={1
g

=

_52] is the imverse of 4,

Adjoint and Inverse of Matrix Ex 7.2 Q3
.
__3 5_

LetA=

For row ransformations & = 14
(1 8] [1 0O

= A
-3 5] (01
Applying Fp — A + 3R
1 & _ 10 4
10 23] (31

. 1
Applying Ry — — R,

23
1] 1 0 .
o 1| |2 L
|23 23]
Applying fy — 7, - 6F;
e e
1 0] |z3 =
_|= 23|,
o1l |12 1
|22 23]
i—BA

115 -6 )
Hence, B = ﬁ[B 1] iz the inverse of 4

Adjoint and Inverse of Matrix Ex 7.2 Q4



Appl‘fin:g A _%R_?—R‘i

IC) =
M=l en
I
'I_‘I\Jlb—i
=
I~

el
s
i
, I
mlb—‘.\?:'m|

Applyin

L) =
= palon
L
I
|
—
[J (]
| IS
I-

_ =
APPIYINg Ry =Ry -5 Ry

or I=8A

Hence, 8 is the inv, of A

Adjoint and Inverse of Matrix Ex 7.2 Q5

A={3 10]
2 7
Mow, A=1T4
{3 10]{1 0}4
2 7 01
. 1
,&pplwngﬁ‘iegﬁi
(10 [1
1 =] [= 0
3|=|3 |4
2 7] |01
Applying By — B — 2R
L 19) Lo
f - 32 “
o = =1
" =] L=
Applying R, — 3R,
(107 [1
L3213 9a
0 1] |-2 3
. 10
P*pplwngRlaﬁl—gﬁz
1 0]_[7 -10 P
o1 |-2 3

I =84

Hence, B iz the inv. of 4,

Adjoint and Inverse of Matrix Ex 7.2 Q6



L R L]

Tt T %
- | ——|
oy ey _001_%_001 ==
'o o I 108%108 102_,_2
g - oo R
R Tt 8 i
— O L I L |
_ i _ _ I L ! I
o — —_—
mony TN
T — =
™ m %,__o_‘,?_l_mwU ﬂ_?_?_nna_, [
n
— a.3,_11_”_\,921_&.010D\,G o -
o - - o m - oo - OO =)
. L, L o L o
= = = =
= = = =
o o o o
Fay Fay Fay Fay
< < 5y <

ARplYIng Ry — Ry + R R, = R, - 2R,

1
TN

e 9 ey

ey T om e

Hence, 471

Adjoint and Inverse of Matrix Ex 7.2 Q7



A=1A
2 0 -1 1 00
51 0f=(01 04
o1 2 ool
Applwng&ﬁ%
10i lOO
2 2
51 O0]=|0 1 04
01 3 D01
Applying Ry — R, -5R
I -17 1
10? EOO
OlE=_—510A
2 2
01 3 0 01
Applying Ry — Ry - R,
10i lOO
2 2
OlE=_—510A
2 2
1 5
_oog__§-11_
Applying Ry — 2Ry
10i 100
2 2
OlE=_—510A
2 2
oo 1 5 -2 7

1 00 3 -1 1
01 0j=[-15 & -S54
oo1 s -2 2

Adjoint and Inverse of Matrix Ex 7.2 Q8

231
A=2 4 1
372
Here, A=14
2 31 1 00
2 4 1|=|0 1 0|4
372 001
) 1
ADDIVIHQR;L—:»E&
121 0o
2z 2
2 4 1|=|0 o)A
3 7 2 0

APPIYing R, = R, - 2Ry, Ry = Ry - 3R,
I 1

1 21 00
z 2

01 0|=|-1 1 0|4

0 21 [=2 01
5 2| |2

APPIYING Ry = Ry =3 Ry, R = Ry = 2R,



10 l 2 ﬁ u]
2 2
o1 0f=|-1 1 0OfA
oo l 1 j 1
L 2] 2
Applying &g — 284
10 i 2 j u]
2 2
oj=(-1 1 04
1 2 -5 2
. 1
Applying R1—>R1—E.Q3
1 00 1 1 -1
o1 0f=(-1 1 0|4
_D 1 2 -5 2
1 1 -1
Hence, 4 =|-1 1 0
2 -5 2

Adjoint and Inverse of Matrix Ex 7.2 Q9

3 -3 4
A=|2 -3 4
o -11
Mow, A=14
3 -3 4 1 00
2 -2 4(=|0 1 04
0 -11 001

) 1
Applying /7 —>§R1

4] [1
1 -1 2| |300
2 -2 4|=|0 1 0|4
0D -1 1| (001
Applying R, = R, - 2R,
1.1 2 oo
3 3
4| |-z
0D -1 —|=|= 1 0|4
3 3
0 -1 1 0D 01
Applying Ry — [-1)R,
[ 4 1
1 -1 | |3 00
01 o2 21 ol
E] 3
0D-1 1 0 0 1

BPPIYING By Ry 4R, Ry >R 4Ry

10 0 1 -10
01 2Ho|Z2 210l
3 3
00 <% |2 211
] RE
Applying Ry — (-3)R,
1 0 0 1 -1 0
01 22|12 1 0la
3 3




1 00 1 -1 0
01 0|=(-2 3 -4]4
ool -2 3 -3
=84

Hence, & is the inv. of 4.

Adjoint and Inverse of Matrix Ex 7.2 Q10
1 2 0
A=z 3 -1
1 -1 3

A=1TA
1 2 0 1 00
2 2 -1|=|0 1 0|4
1 -1 3 001

APPIYINg Ry — Ry - 2Ry, Ry = Ry - Ry
1 2 o 1 o 0]
0 -1 -1|=|-2 1 0l.a
0 3 3 -1 0 1]

Applying Ry — [-1)R7,

1 2 o] [1 o d
o1 1|=|2 -1 0ola4
0 -3 3 |-1 0 1]

AppIYIng Ry —= Ry - 2R, Ry = Ry + 3R,
(1 0o -2] [-2 2 0O
01 1|=|2 -1 o4
00 6] |5 -3 1]

Applviﬂgﬁe%%
10-2] |3 2 0
01 1|=[2 -1 0|a4
oo 1| |5 -1 1
8 2 &
AppIying Ry = R+ 2R, R = R - Ry
4, 1
10o0] |3 3
01 0|= % '?1 %.A
001 s o
5 2 6
4, 1
3 3
4 |7 -1 4
Hence, A1 =| = = ==
& 2 6
5 -1 1
3 3

Adjoint and Inverse of Matrix Ex 7.2 Q11



2 -1 3
A=1 2 4
21 1
A=T4A
2 -1 3 1 00
1 2 4|=|0 1 0.4
3 1 1 oo1
Applying@—:»%
1 23 Lo
2 2 2
1 2 4|=|0 1 0LA
31 1 o o1
ApPIYINg Ry =Ry — Ry, Ry = Ry - 3R
12 2] L oo
2 2 2
0 R 1 opA4
2 2 2
5 -7 -3
_0 § ?_ ? O 1
) 2
Applying By — (gJ =
- - [1
, L3 s 00
2 2 1 2
o 1 1 |= < © o4
5 -7
2 2|12 a1
- 2

APPIYING By Ry + SRy Ry > Ry - 2Ry

2 1

Z -0
10 2 512
011=%§O.A
S B S R

Applvmgf?’e%%

2 14
10 2 512
01 1|=|— = 0|4
ool S

111

6 6 6

Applying R, = B, - Ry, By = Ry - 2R,

1 -2 -1
ton 1151 1?5 ?
010|=|=/ — =14
001 30 30 6
1 1 -1
& 6 6
Ans,

Adjoint and Inverse of Matrix Ex 7.2 Q12
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11 2
A=[3 11
231
A=T 4
11 2] [1 00
21 1|=|0 1 0.4
2 3 1] |00 1
Applying Ry — Ry - 3R, Ry = Ry - 2Ry
1 1 2 1 0 0]
0 -2 -5(=[-3 1 0|4
0 1 -3] |-2 0 1]
Applwng%ﬁ%
11 2 1 0 0
01 2|2 L ola
z Z 2
01 -3 |-2 o 1]
Applying Fy — Ry — Ry, Ry = Ry - Ry
10 22|22 1 4
2 2 2
01 2]=|2 2 ola
2 2 2
11| |-7 1 =2
=z z 4
. -2
APPIVING Ry = Ry | 75
1022|221 4
z z 2
01 202|222 ola
z Z z
00 1| |7 -1 -2
11 11 11
. 1 g
’&pplwng%_:"pl+§RSJR2_}R2_§R3
=2 5 -
10 o] |11 11 11
010=_—1§%.A
001 - 1 o

1
11

=
=

—
—

Adjoint and Inverse of Matrix Ex 7.2 Q13



2 -1 4
A=4 0O 2
3 -2 7
Mow, A=7A4
2 -1 4] [1
4 0 2|=|0
3 -2 7| |o
. 1
ADD'W”Q%—:'EP:L
1 22| |1
2 2
4 0 Z|=|0
3 -2 7 4}

—
= O O

]

0

1 0
1

A

APPIYING R, —> Ry = 4Ry, Ry = Ry = 3R,

22

APPIVING R, > £y + 2R,

1 0 o

] =

o1

-2

oo

Applying Ry — [-2).Ry

I=84

Hence, & is the inv, of 4.

Adjoint and Inverse of Matrix Ex 7.2 Q14

|\J|dKJ dy Ml

o0
1 o)A

01

L]

0

014

LB N e

1

Ry R+ 2R,

FEY R AV N N
— ] L]
i

S N

|
ra| L

Ry = Ha + 3R,



. 1
Applying Ry — gRl

o
o
o | o
= = !
L — |
< < I e e L
B L | —
o o = = “ e o T oo
— <t 1
o O o MmO o = Tm = ~im o
o oo Ty o
2 Mmoo
—lm o O 31_32_30 ~ieo Gl o %,.1_37_,__98_9 It o |
. B . . . . . -
_ ] l I & I | [ o 1 4+ m % om
1 L r 1 -
Tlweo o & Flom s A0 oo s T maie oo S e alo - e
L= R o =} [ s o - = & o — o & o - o .\—.1 [=1 s =
'
— O T L ] o — o O = ] 2 o — o o o O 2o
= = = = £
= = = = =
ral 0 o fal o
[ [ fa fa o
< a4 =t q <

=84

or

Hence, & is the inv. of A

Adjoint and Inverse of Matrix Ex 7.2 Q15



Consider the given matrix:

1
-3
2

Let A=

3 -2
01
10

We know that A= IA
Thus, we have,

[1 3 -2
-30 1

| 2 1 0 |
Applying Rs
[1 3 -2
09 -&
|0 -5 4 |
Applying Ry

10__1

3
-5
01 —
S

0o 2L

9

100
010|=
001

= Inverse of the given matrix is

(100
=lo10|a
1001
—
1 00
=l 3 104
| -201
[ -1
0 — o0
3
11
=l = = ola
3 9
-1 5
— 2
_3 9 -
R
9
-1
0 — 0
3
11
=l = = o0
3 9
—3 5 8
11 11 11
5
9
-1l -2 3
11 11 11
2 4 5
o1 o P
-3 5 9
11 11 11 |

I\JI—'
—

| =
w o

—
—

Adjoint and Inverse of Matrix Ex 7.2 Q16

— — |

—
—

3R, + Ry and Rz =+ Ry — 2Ry, we have,

- Ry—3R;and Ry » B3 +5R5, we have,

—
—



-112
Consider the given matrix| 1 2 3
311
-112
LletA=] 1 2 3
3 11
We know that A= 1A
-112 100
= 1 23|=|01014
3 11 001
Applying Ry — (= 1)Ry, we have

[1 -1 -2] [-100]
12 3 |=|0 10|A
31 1) [001]
Applying Ry = B> — Ry, Ry = R — 3R, we have
[1 -1 -2] [-100]
03 5 (=1 10}A
04 7 [3 001

R
Applying Ry — ?2, we have,

1 -1-271-1 00
5 11
01 —|==- - 0}A
3 3 3
Lo 4 71 L3 01
Applying Ry —» Ry + Ry and Ry = B3 — 4FR5, we have
[ L] 2 1]
10 -—= -— — 0
3 3 3
> 1 1
01 — |=| =— — 0|4
3 3 3
1 5 -4
00 — - — 1
i 3 | | 3 3 |

R
Applying Ry — ?3, we have

1 2 1
10-—| |-= =0

3 3 3

5 =] 1 1 A
01 = — =0

3 3 3
00 1 5 -43

Applying Ry =+ R+ %Rg, Rs—= Ry — %Rg, we have,

100 1 -11
010|=|-8 7 =514
001 5 -4 3
I -1 1

Thus, the inverse of the given matrix is| -8 7 =5 |.

5 -4 3
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