RD Sharma
Solutions
Class 12 Maths
Chapter 7
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

Upy =5

Cpp =3

i [cn ciz]r
cEi I:'h22

_[4 -5

-2 -3
Now, {ade}A=[4 -5 [-3 5}[-22 D}
-2 -3||2 4 0 -22

and, |A|.I=‘_3 j[l 0 ={_22][1 o}[—zz 0
2 4o 1] 0 -z2

Also,
A.{adjﬂu]=[_23 ﬂrz jH_iz _22}

Therefore, [adjd) A=|4.7= Afadj4)



Adjoint and Inverse of Matrix Ex 7.1 Q1(ii)

& b
Here, A=
ere [C d}

Cofactors of 4 are;

C,y =&
- CI r
_c21 CZE
o [a =T
adjA =
! -b a]
|ad b
| a

Now, {ade”A]=[d ﬂb][a b]='ad-.bc bd - bd

< al|lc d| |-ac+ac ad-bo

And, |A|.I=E b‘[l D}:[ad—b‘:] 1 o}{ad-b‘:
d[o 1 01 0

A[adjf-"']=[i z][i j}{adgb‘: ag‘?bc:|

(acli ) (4) - |40 - Afadj4)

]
ad-bc

|



Adjoint and Inverse of Matrix Ex 7.1 Q1(iii)

|

CoS e sino

Here, A=|"
Sine CoSc

Cofactors of 4 are:

Cyo = —sing
Cpy = —Singa
Con =COS
- T
i
.-":"\de= 11 012i|
o1 Cop
[ cosa —sina|
Adi 4 = _ }
| -sine cosa

Cose —Ssine
—-sine cose

CoS o —sine
—sine oosa || sino

COS® o — SiIFF o

|

Mow, [adia).(4) ={

|

COS e SN

—COSaSina+ Sinacos

|

COS

CO% SN o — SN Cos &

—5in® o+ cos® o

[cosza 0
|0 cosPo
snd,  Afadja)- cgsa smrx}[co.sa —Slr‘u:c]
| sina msa||-sine cosa
__ COs® g—Sirt @ —COS e sing + Sinecos a
| sin@cosa-cosasing — i @+ cos &
_'coszrx 0
|0 cos2a
Alao,
COS =in 1 0 1 0
|47 =" = = =(c052a—5iﬂ2rx)
sine cosq| O 1 o1
_ [cos? q— €in? o 0
0 COs® o — 9N o
_'coszrx 0
|l 0 cosZa

|

|



Adjoint and Inverse of Matrix Ex 7.1 Ql(iv)
We have,

1 tan o

2
- tan% 1

Cofactors of & are:

tn=1  Cyp = —(— tan%] = tan%

Cx;= - tanmzj Cos =1

A=

oL
] 1 tan %
o oL
tan ,/2 1
[ e oL
] 1 tan %,
oL
tan ,/2 1

Mo,
tan %
-l Z
- fah G 1
=1+ tan?2y
z
= §eC %
We have,
e 1 tan %4,

= tan% 1

Cofactors of A are:

=1 Cpp = —(— faﬂ“}/E] = tan%

Co= - tan%l Cop =1

;
& c

. adi ,q=[ 11 12}
C21 Coz



[ i,

= SE‘C2 %

tan %]T
1

tan %




Adjoint and Inverse of Matrix Ex 7.1 Q2(i)

1 2 Z
Here A4=12 1 2

2 21

Cofactors of 4 are:

Cig=2 Cog =< Cag=-3

T
Gll clz c‘13

CSicSZCSS
=z 2 27
=2z -3 2
2 2 -3
Therefore,
2 2z Z
adjA=|2 -3 2
2 2 -3
Mo,
-z 2 211 2z 2] [&
(adig).Aa=|2 -3 2|2 1 2|=|0
2 2 -3|]|]z 2 1] |0
1 2 2|[1t o o]
|[47=12 1 2|0 1 0
2 2 10 0 1
1 00 [5 00
={-3+4+4|0 1 0|=|0 5 0
00 1 00 5
12 2|3 2 2 5
Afadid)=|2 1 2|2 -3 2|=|0
2 2 1|z 2 -3 0

(adiA).A=|4|.1=A(adiA)

o N o
m o o

o o
L0 I



Adjoint and Inverse of Matrix Ex 7.1 Q2(ii)
1 2 5

Here, A=

2 51

-1 11

Cofactors of & are;

Cyy =2 Cpy =3
Cyo = -3 Con =6
Cy3=5 Cog = -3
-
I‘Tll C12 I‘H'_’|13
adjA=|Cy Cp Ty
C31 CSZ CSS
2 -3 &5
=3 & -3
-13 9 -1
Therefore,
2 3 -13
adjA=(-3 & @
5 -3 -1
P o,
(2 3 -13
(adja).A=|-3 &6 9
5 -3 -1
(21 0 ©
=0 21 0
0 o 21
1 2 51 00
|l4.7=12 3 1fjo 1 0O
11 1o o1

1 2 5|2

=

- -13

I
|
—

3 -13
Aladid)=| 2 3 1|[-3 &
-1 11

-3

(adia).A=|4.7 = Afadi4)



Adjoint and Inverse of Matrix Ex 7.1 Q2(iii)
2 -1 =

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

Cofactors of 4 are;

Cyy =-22 Ty =11 Cg =-11
Ciz =4 Cop=-2 Loz =2
Cin =16 Cog =—0 Cay =10
T

Ciy Gy Cig
adjA=|Cy Caz Cog

Cg Cgz Cas

22 4 18]

=[11 -2 -8
-11 2 B
Therefore,

-22 11 -11
adjd=| 4 -2 2

1l -8 &

M o
-22 11 -11[2 -1 =
(adjid).A=| 4 -2 2 ||[4 2 5

2 -1 3|[1 00
|a.i=4 2 5o 10
0 4 -1j[0 0 1]
100
={44-4+48)|0 1 0|=0
00 1

2 -1 3][-22 11 -11
Afadigl=l4 2 5| 4 -2 2
0 4 -1j|16 -8 &

[adia).A=|41=Aladi4)



Adjoint and Inverse of Matrix Ex 7.1 Q2(iv)
2 0 -1

Here, A4=|5 1 O
11 =

Cofactors of A are;

Cyy =3 Cpy = -1 Cay =1
Cyp=-15  Cpp=7 Caz = -5
Ca=4 Cpy = -2 Caz = 2
T
C|11 Clz clS
adjA=|Cy Cop Cog
cSl CSZ CSS
3 -15 47
=l-1 7 -2
1 -5 2
Therefore,
3 -1 1
adid=|-15 7 -5
4 -2 2
(Wsl'T8
3 -1 1)z 0 -1
([adjd)4=|-15 7 -5||5 1 0 |=
4 -2 2|11 3
3 -1 1
|4 .f=]-15 7 -5|I
4 -2 z
1 00
={6-4)i,=2|0 1 O
001
20 -1[3 -1 1
AladiAl=|5 1 0|-15 7 -5|=
11 3|4 -2 2
(adja)a=|4.7 = Aladj4)
1 2 3
Here, A=|0 5 O
2 43

Cofactors of & are;

C11= 15 621= 6 631 =—1
':12 =0 czz = -3 c32 =0
Cyz=-10 Coz= 10 Caz =35

Lo I N AN

Lo I L

[ I ]



cI11 ClZ ClS
adid=|Cxn Cup Cag
Caa Caz Cag
15 0 -107
= 6 -3 0
15 0 5 |
Therefore,
_ 15 6 -15]
adiA= (o 3 o |
0 o 5
M O,
15 & -15] [1 2 3] 15 0 0 ]
fadjiA)lA=l0 3 0 (03500 =1p -5 0
10 0 j_! 2 4 3_ 0 0 _lj_l
1. 23
|’ﬂ'|'*r= Eet I
2 4. 3
15 0 07
_{ _15133= . 15 0
0 0 15|
S T b L 15 O D]
Afladidl=10 5 0|0 =3 0| =|0 -15 0 |
:43J—1DD 5 | 0 0 3]

(adia)a=|4.7 = AladiA)



Adjoint and Inverse of Matrix Ex 7.1 Q3

Here
1 -1 17
A=|2 3 0
12 2 10
Cofactors of 4 are
C,=30 2
C,=-20 s
C,=-30 =
Therefore,
[ i
adid=|C, G,
G Ca
(30 =20
=|12 -8
= 2
S0,
3 12
agid=|-20 -8
=30 =20
Now,
1 -1
A{add)=| 2 3
118 2
1 -1
=2 3
|18 2
=0

5]

17730 12
0-20 -8
10| -50 -20
1]

0 }(0)

10 |

23
2 {
3 |



Adjoint and Inverse of Matrix Ex 7.1 Q4

-4 2 -3
Here, 4=(1 O 1
4 4 3

Cofactors of 4 are:

Cip =4 Coy =-3 Cqy = -3
Clz =1 622 =0 C32 =
Cyz =4 Cog =4 Cag =3
T
L1 Gy G
adjd=|Cy Cp Ty
Ca Cap G
sgreys il
=|-2 0 4
-z 1 =
-4 -3 -3
Therefore, adjd4=|1 0 1
4 4 3

S0, adjd = 4



Adjoint and Inverse of Matrix Ex 7.1 Q5

e @R
Here A=|2 1 -2
2e wps 4

Cofactors of 4 are:

C1p =3 Cp =56 Cay =6
Cyp =6 Cop =3 Cap =6
Gig==0 Loz = -6 Cag =3

Ci1 C1 Gig
adjd=|Cy Chy Cog
Ca1 Caz Caa

-3 -5 -&

- 2 &
Mow, 347 =3|-2 1 -2|=|-6 3

-2 -2 1 & -5 3

adj4=3.4

———{ii)



Adjoint and Inverse of Matrix Ex 7.1 Q6

1 -2 =
Here, 4A=|0 2 -1
-4 &5 2

Cofactors of 4 are:

Cyy =9 Coy =19
GRRER Cop =14
Cip =8 Coq =3
C':|.1 C“12 Ch13
adjA=|Cy Cp Cupy
I:-_:31 CSZ CSS
g 4 g
=19 14 3=
-4 1 2
Therefore,
9 19 -4
adjA=|4 14 1
g 3 =2
I w2 3
Mow, Aadjd=|0 2 -1
-4 5§ 2|
25 0 07
=0 Z5 0
0 0 25
1 00
=250 1 0
o o1

= 251,

2 19 -4
4 14 1
g = Z



Adjoint and Inverse of Matrix Ex 7.1 Q7 (i)

e cosd sing
—-sind cosd

Mow, |4 =1=0
Hence 41 exsts,
Cofactors of 4 are:

Oy = 6050  Eup==ding
Cis = SiNE  Cap = cOSH

r
adJA — [cll Clz:|
Czl CEE

| coséd sind
-sing cosé

1A = -:r_::us.ﬂ —-5ing
sing  cosd

1}

Now, A1=_—adj4
|4
a1 L[cosé -sing
1| sind cosd

a1 _|cosé -sing
singd  cosé



Adjoint and Inverse of Matrix Ex 7.1 Q7 (ii)

A=[D 1}
10
Mow, |4=-1=0

Hence 471 exists,

Cofactors of 4 are;

Cyy =0

Cpy = -1

adj4 = [Cﬂ
C'21

Al=o,

Gz =-1
Uy =0

r
I::12i|
I::'22



Adjoint and Inverse of Matrix Ex 7.1 Q7 (iii)
a b
A=
- 1+be
a

a+abc_bC= a+abc—abc=1#0
E

Mow, |4 =

Hence 471 exjsts,

Mow, cofactors of 4 are:

ch Ch22
1+ bc _ d
=| a
- a
1+be
-h
adjd=| a
- a
Also, A= i.adj,ﬂ.
4
1+8c
1 -b
Ao Z &
1
- &
1+be
-h
or e



Adjoint and Inverse of Matrix Ex 7.1 Q7 (iv)
A JER
-3 1
Now, |4=2+15=17=0

Hence 471 exists,

Mow, cofactors of 4 are:

Gy =1 Cyp =3
Coy ==5 Cop =2

o T
adjlﬂ'=|:cll 12i|

ch CZZ
J1 3
|5 2
adjA = L=
3 2
A= i.{adjx-’\]
|4
17|13 2
S
Hence, A‘1=L
17|13 2




Adjoint and Inverse of Matrix Ex 7.1 Q8(i)
1 2=

Here, A=|2 2 1
21 =z

Expanding using 1% row, we get

= 1 21+23
1 2 s 2 31

=1{6—1]—2{4—3]+3{2—9}

=5-2x1+3x[-7)

—5-2-21=-18=0
Therefore, A1 exists,

|,4|=1‘ ‘—2

Cofactors of 4 are;

Cyp =3 Loy =-1 Lo ==/
Cyz =-1 Coz ==7 Caz =5
Cig=-7 Coz =5 Cag = -1
I
Cip Cyz Gig
adjA=|Cy Cp Cp
Cap Caz Cam
5 -1 -7
=[-1 -7 &
-7 % -1]
5 -1 7]
=[-1 -7 &
-7 5 -1]
M i,
,4-1=i.adj,4
4
5 1
, 5 _1 _7 118 1?8
Hence, A‘1=m -1 -7 5=l 15
7 5
i
18 18




Adjoint and Inverse of Matrix Ex 7.1 Q8(ii)

1 2 5
Here, A=(1 -1 -1
2 3 -1

Expanding using first column, we get

-1 -1

=1 T
3 -1

z

‘1

-1
-1

]

1
=

-1
3

=1x[1+3)-2(-1+2}+5(3+2)
=4-2{1)+5(5)=27=0

Therefore, 41 exists,

Cofactors of 4 are:

cn =4 cz1
Ciz =-1 czz
Ch13 = 5 CZS
C“11 ch
adjA=|Cy Cp
cSl CSZ

4 -1

=17 -11

|3 6

[ 17

=-1 -11

I = 1

41 _
Mow, 4% =-——.adj4d
A

) 4 17
AL - = -1 -11
L 1

=+17
=-11
=+1

Cis
CZS

CSS

Cas = -3

17

-11
27

27

[ 4

-1
27

|27




Adjoint and Inverse of Matrix Ex 7.1 Q8(iii)

2 -1 1
Here, A4=|-1 2 -1
1 -1 2

Expanding using first column, we get

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

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

Therefore, 41 exists

|A|=2‘

+1‘

Cofactors of 4 are;

iy =73 Coq =+1 Ty =-1
Cpp=+1 Cpp =3 Cpp =+1

-

G Ciz Cys

adjA=|Cy G Cg

Ca Caz Cas
T

b2

3 1 -1
-1 3 1
-1 1 3]
(2 1 -1]
-1 =z 1
-1 1 3]
N oy, A‘1=i.ad]ﬂ.

|4

(3 1 -1

A

A=t 33 3 3

11 3 113

4 4 4




Adjoint and Inverse of Matrix Ex 7.1 Q8(iv)

2 0 -1
Here, A=|% 1 0O
o1 =

Expanding using first column, we get

|x_,\|=21 o_of 9_,F 1
1 = 0 = 0 1
=2{3—D]—D—1{5]
=2{3)-1(5)=1=0
Therefore, 41 exists
Cofactors of 4 are:
Dy =73 oy =-1 Ty =1
Cy, =-15 Cop =6 Cyp = -5
Ciz =2 Cpg =-2 Caz=2
T
C11 C“12 clS
adjA=|Cy Cu Cug
cSl CSZ CSS
(3 -15 5T
=(-1 & =2
1 -5 2]
(3 -1
=[-15 & -E
5 2 z|]
A1 = i.adjx-’k
4
i 2 -1 1
-7|-15 & 5
5 =2 2
2 -1 1



Adjoint and Inverse of Matrix Ex 7.1 Q8(v)

0 1 -1
Here, 4=|4 -3 4
3 -3 4

Expanding using first column, we get
Aoz JF 3k 2
-3 = = =3
=0-1{6-12)-1f{-12+9)
=-1{4]-1(-3)=-1=0

Therefore, 41 exists

Cofactors of &4 are:

Cy1 =0 Co=-1 G =1
Cyz =-4 Coz=3 Caz =—4
Cyy = -3 Cog = +3 Coy = -4
T
cll c12 GlS
adjA=|Cy Cum Co
GSl CSE GES
[0 -4 -3T
=|-1 = 3
1 -4 -4
0 -1 1]
=|-4 3 -4
-3 3 -4
4 1 _
Mow, A =__.adj4
A
1 o -1 1
At - -4 3 -4
-3 3 -4
o 1 -1
Al=14 -3 4
3 -3 4



Adjoint and Inverse of Matrix Ex 7.1 Q8(vi)

o o -1
Here, A=|32 4 &
-2 -4 -7

Expanding using first column, we get

|A|=D4 5_03 5_13 4
- 7 - =7 2 —
=D—D—1[—12+B]
=-1[-4=4=0
Therefore, 41 exists
Cofactors of 4 are:
C11=—B C21=+4 C31=4
Cpp=+11  Cpp=-2 Cop = =3
T
C11 C“12 I313
adjsd = Coy CTop Cog
CSl CSZ CSS
[~ 11 -4
=4 -2 0
4 -3 0
5 4 -
=({11 -2 -3
_—4 0] D_
A‘1=i.ade
A
—8 4 4]
A‘1=% 11 -2 -3
_—4 0] D_
e o4 a7 |2 11
Her‘lce,A‘1=% 11 -2 -3|= 1741 ‘?1 ?
A S T R




Adjoint and Inverse of Matrix Ex 7.1 Q8(vii)

1 0 0
Here, A=|0 coso Sinco
0 sine -coss

Expanding using first column, we get

oS =in
la=1["% ' g0
SN —cos o
= —COos® a4+ 9n® &
= —(-::052 &+ N r:::)
|A| =-1=10
Therefore, 471 exists
Cofactors of 4 are;
Cyz=0 Cog=-35ine Cyy=cCosa
r
C':I.l cl? C:.LS
adjA=|Cy Ch Cuy
CSl c32 I:'33
-1 0 o 7T

=| 0 -—-cosa -sina
|0 —sina cosa |
-1 o] 0
=| 0 -—-cosg —-sina
_D —=ino Cos |

) -1 ] ]
Ao~ |0 —cosa -sina
(-1) -
0 -—sine cosa

1 0 0
Herce, 421 =|0 cosa sine

0 Sno —cose



Adjoint and Inverse of Matrix Ex 7.1 Q9(i)
1 2 =2

A=(1 4 =

1 2 4

Expanding using 1% row, we get
|A|=1‘4 i‘_El > 1 4‘
> 1 4 1 =
=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:

Cyp=-1 Caz=1 Cap =-0
Cyg=-1 Cag=-0 Caz=1

-
Cy1 Gy G

adjA=|Cy Cu Cog
Cap T Ca

(7 -1 -1T

Mow, A=

Also, Ata-|-1 1 0

e
Ll Ju )
ot oty



Adjoint and Inverse of Matrix Ex 7.1 Q9(ii)

231
A=13 41
37 2
Expanding 1strow, we get

41 _]B 1 B 4
7 2‘_ 22 B ?‘
=2{8-7)-3[6-3)+1[21-12)
=2-3(3)+1f{9)=2=0

Therefore, 41 exists

|A|=2‘

‘+1

Cofactors of 4 are;

Cyp=—3 Cop =1 Cap = +1
Cyz=19 Cpz =—5 Caz = -1
r
C“11 clz C“13
adjA=|Cy Chp Cu
c31 CSZ CSS
1 2 97 [1 1 -1
-1 1 -1 9 -5 -1
. . 1 1 -1
Moy, A-1=E.ade:~A-1=§—3 1 1
g 9 -5 -1
. 1 1 =112 = 1
Also, A-l.A=§ -2 1 11|z 4 1
9 -5 -1||z 7 2
. 2+3-3  3+4-7 1+1-2
==| -E+32+3F 9+4+7 -=Z2+1+2
18-15-3 27-20-7 9-5-2
. 2 00 1 00
-3 02 0l=|01 0
oo 2 001

L ATA=IL



Adjoint and Inverse of Matrix Ex 7.1 Q10(i)

A=[3 2} A =10
7 5
A A - 5 2| _ ,a_adiA_1[5 -2
_7 =2 g 1[-7 3
5:[4 6} |B|=-1020
3 2
adj5=[2 —e} :>5_1=adj5=i[2 —5}
-3 4 Bl -1w0]-3 4
A, A5=[3 2“4 5}[15 22}
7 5|3 2] |43 52
|4E| = 936 - 946 = -10 =0
adj{ﬂﬁ]{sz —22}
-43 18

10

(a8)" -

gt gt _ -l 2 -¢|[5 -2| -1[52 -22] 1[-52 22
o 10|-2 4 ||-7 3| 10|-43 18| 10| 432 -18

Herce, {AB]'l =gtat

adifA8) 1 [52 -22] 1 [+52 -22] 1[-52 22
las|  |as||-43 18] -10|-43 +18 43 -18



Adjoint and Inverse of Matrix Ex 7.1 Q10(ii)

A=[2 1} |A|=1¢Dandadjﬂ.=[3 '1}

5 3

-5 2

A_l_ade_l[S -1}

15 2
5=[4 5} A= -1 ¢0andadj5=[4 '5}
34 -3 4
Cgr_adig_1f4 5
T/ 13 4

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

|AB| = 407 - 406 = 1 0

and, .5|n::lj[aﬂ.5]=[3F _14}
29 11
a1
(aB)™ - @.acu[;qe]

137 -14] [37 -14

C1l-29 11| |-29 11
Again, 8141 = S
2 4|5 2

37 -14
=29 11

Hence, (48] =B 1At



Adjoint and Inverse of Matrix Ex 7.1 Q11

A=[3 2} |A|=1¢Dandadjﬂ=[5
F= -7
 g1_adia_ 1[5 -2
' |4 1]-7 3

& 7 _ _ -
5-[ } ~B|=-2=0and adj& [B

adig 1 [9 -?}

Now, [4B)" -Btat

S I

{AB]_l——l 94 =9
© 2|-82 z4
29
{AB]_:L _ -47 ?
41 -17

Adjoint and Inverse of Matrix Ex 7.1 Q12

A=[2 _3] LlA=2 =0

-4 7
7 3
adj4 =
4 z
4 1[7 =
At o2
o
To show: a1t _qi_ 4
LHS: 2,4—1=2,l 7373
2|4 2] |4 2

RHS: 9r-a=| 9|2 |7 3
09 |4 7] |4 2

Therefore, 241-=9/-4

3

y

=7

&

|



Adjoint and Inverse of Matrix Ex 7.1 Q13

45 1 -5 1 -5
A= - |4 =6 and adj4 = caro L

21 2 4 &l-2 4
To show: f—‘.—3j’=2(f+3ﬂr1)

U—|S=A—3*r=[g ﬂ_[g g}[é —52}

2 0 -1 S
RHS: 2(!+3A‘1)=2I+2.3.A‘1= +23.1
0 2 6|2 -4

i E 3} +[_21 —54}

A-3I = 2(1 +3A‘1)

Adjoint and Inverse of Matrix Ex 7.1 Q14

e b
A= 1+ b
c
E

= |A|={l+bc)-bc=1+0

1+6c
1 . 1|l————— -h
Al — agia=2
=" 1| 2
- =

Now 347! = {az+bc+l)f—aﬂ

tHs 1 aA = 3| 5 5

1+bc _h {1+bc —ab}
c 2 —ac &

ac 1+ be

RHS:{az+bc+1)I—aA =
] 3 +bc+1

Since, LH.S = 84S

Hence, proved

—-ac

3°+bc+1 0 :|_[C—,-2 b ]_{1+bc

-a3h

=

2

|



Adjoint and Inverse of Matrix Ex 7.1 Q15
Here

(4 E_]-_" =F"4"
MNow we need to find 47
We have

50 4]
A=|2 3 2|
1 2 1]

S0,

|d|=—+4=-1
Co-factors of 4 are

C,=-1 C,, =8 c,=-12

C.,= Cy =1 Cpy=—2

Cy= C, =-10 oy =13
Therefore,

-1 8§ -1
agid=0 1 =2
1 -0 13 |
So,
1 -85 127
A =ﬁ adid = -1 2
-1 10 -13]

Hence,

(4 E_}_" =54

13 31 -8 127
14 3]0 -1 2
(13 4][-1 10 —15]
(2 19 -27]
=2 18 -23
-3 20 42




Adjoint and Inverse of Matrix Ex 7.1 Q16(i)
cose -sine 0O
F[o:]= sine  cose O :}}E{.:c]|=m52.:c+5in2.:c=l
] ] 1

Cyy=cosm Cpy =+sine Oy =100
Cia=-Sinm  Cop=co0sa Cyp=10

Sile Ccose  Sinee 0
aj{ [a”—l —sing cosa 0O ---{1)

[F[a]] = l;[a” I 0 0 .

Mo
cosf-a) -sinf-z) 0O
Fl-a)=|sinf-a) cosf-x) O
a ] 1
Coso  sina D]

--- (2

-sSine cose O
] ] 1

]
e

From {1)& (2) F{-a)= [ ()]

Hence, proved

Adjoint and Inverse of Matrix Ex 7.1 Q16(ii)

cosd 0 sing
Gle)=| 0o 1 0 | =le(8)|=cos?g+sin®
-singd 0 cosg
Cyy=cosd O, =0 Cgy = Sin g
Cyp = +0 Com =1 Cyp = 0
Cyg=sing Cog =10 Cog=coOs 8
0 -sing
sai(a(e) _1|™0"
[G{ ]]_ |G {.-"3” = o 1 o ___[1]
sind 0 cosg
Mo

[cosf-8) 0 sin(-g)

G [-4) = 0 1 0

-sinf{-g) 0 cos{-#)

[cosg 0O -sing

-l o 1 o ---f2)
| sing 0 cosg

From {1)& (2)

[e(a)] = c(-8)



Adjoint and Inverse of Matrix Ex 7.1 Q16(iii)

We have to show that
[Flx)e ®)] = c(-6)F (=)
We have already shown that
G(-p)=[e®)]
and £ (-p)=[F(5)]"
LHS = [F ()& (BT
[6 (0] [ (]
@ (-4) xF -2)
=RHS
Adjoint and Inverse of Matrix Ex 7.1 Q17

-1

2 2 3|e 3 4+3 B6+6
We have AT = A A= =
2+2 3+4

o 712 2 3 10
Hence A - 44 +1= -4 +

1 21 2

4 7 1z
7-8+1 12-12+0

|4-4+40 T7-8+1

Now, &5 - 44 +1=0

= Ab-dh=-]

Post multiplying both sides by 471, sin |:E|f-‘«|;e a

ﬁﬁ[ﬁ_l)— apsto_1a7t
= 4 (m‘l) _qr=_pt

= Al-4l=- a1

.:.rg‘1=41_,5,=41 of (2 3 =4—E 0-3
0 0o-1 4-2

1 1 2

o1

[ (a8) - 87147

7 1z
4 7

0o
=0
IIIEI}

2 -3
-1 2



Adjoint and Inverse of Matrix Ex 7.1 Q18
4 -3 &
2 4
Mow A+ 44- 427 =0
. [-8 5][-8 5] [74 -20
Far this A< = =
2 4|l 2 4 -8 26
Hence,
T4 =20 -32 20 42 0 oo
A2+ 44-42] = + - -
-8 Za a 16 o 4z oo
Hence proved,

Now, 4% + 44 - 427 =0

= Al Aa4+44 1 a-aza =0
= IA+47-424"1 =1
= 4247 = A+ 47

-2 & 4 0 -4 k&
— ,q-1=i[,q+4f:|=i + -1
42 42 2 4 o 4 42 2 8



Adjoint and Inverse of Matrix Ex 7.1 Q19

Hers

(3 1]
.4=__1 2|
42_‘3 11[3 1]
= 2 2]
R
Tk =l
Now,
A —54+77=0
g 5] J3 1] .Ji
=[—i 31'3[—1 lf"[ﬂ 1]
0 0]
=[ﬁ 0]
S0,

£ -34+71=0
Px-multipling with 4™
A S4TATIT =0

A-51+747 =0
At =1[57-4]
1[5 0] [3 1]
“Tlo s[4 2]

112 -1]
?[1 3|



Adjoint and Inverse of Matrix Ex 7.1 Q20
,4=[4 3}
2 5
H2=43 43=222?
2 L2 & 13 21
M o Az—xﬁl+yf=lj

222?_4X3,>(+}-’D_EIEI
18 31 2x  Lx 0 oo

= 22-4x+yv =10 ar dx - =22
= 12-2x =10 or ¥ =9
¥ =14
Again,
42-94+147 =0
= 94 = A*+147 =10
= 9474 = A1 A4 + 14471
= 9f =JA+1447}

S R R b M B

-3

J



Adjoint and Inverse of Matrix Ex 7.1 Q21
i
-
2 _[3 -2][3 -2
4 2|4 -2
1 -2
4 -4

If 4% = 448 _271
AA= 4% 4+ 2]

[t -2, [z 0
|4 -4] |0z
1 3 -2 _ 3 -2
4 -z2| |4 -2
34 -24] _[3 -2
44 24 4 -2
3A=3
i=1 Ans A=1
A=A 2]
Px multiplying by 471

atan_ ata_oalg
A= j-zat

ot -raef! O 22 ]

=7

At

M|



Adjoint and Inverse of Matrix Ex 7.1 Q22

Wie have A:[S 3}

-1 -2
To prove: AP _3A-T7=0
s 2[5 = 22 9
Mow, &4°=.44= -
-1 -2|]|-1 -2] |3 1
zo, 2 _aa_7_|22 9] [15 9]_[7 o]_[0 ©
-3 1] |-3 -&] |0 7] |0 0O
Mow, & _34-7=0
= Axta_zata_zal_q
= A-3I-741 =0
= A-3-74T=0
= 7AL - A3
2 3
_ A_1=153_30=123=?;
7l-1 -z| o 3 7l-1 -5/ |-1 -5
7 7

Adjoint and Inverse of Matrix Ex 7.1 Q23

6 & ) .
Show that 4 = [? 6} satisfies the equation x%-12x% +7 =0, Thus, find 4%,

A=E|5
7 B
_A2=6565=?16|:|
' 7 6|7 6 g4 71
Now A2 —124+7<| % "0 1af® St P[P ©
g4 71 76 o1 oo

A% -12A+7 =0
= A-127+471 =

N R E N O



Adjoint and Inverse of Matrix Ex 7.1 Q24

A= 2 -3
2 ~1 3
I 1 111 1 1
A =1 2 311 2 -3
2 -1 32 —1 3
1+142 1+2-1 1-3+3 4 2 1
=[1+2-6 [+4+3 [-6-9 |=|-3 8 -14
2-1+6 2-2-3 24349 -3 14
4 2 11 1 |
A=A A=]-3 8 ~14 || 1 2 -3
| 7 -3 14 |2 -1 3
(44242 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
32 13 58
S A=A+ 5A+I
8 7 1 4 2 | 1 | | I 0
={-23 27 69 -6|-3 8 -14 1+5/1 2 “3i+110 1
32 -13 58 7 -3 14 2 -1 3 0 0
8 7 1 724 12 T 5 57 0
={-23 27 —69{-|-18 48 -84 |+|5 10 =15|+|0 1
32 -13 58 | |42  -18 84 | |10 -5 15 0 0
24 12 6 1 [24 12 6 |
={-18 48 -84 |-|-18 48 -84
42 -18 84 | |42 -18 84
0 0 0
=10 0 0|=0
0 0 ]
Thus, A" -64" +54+11/ =0,
Now

»

A —6A +54411 =0
= (A44) A —6(AA) A7 +544 4114 =0
= A»f(.»td"‘}-—ﬁA{AA"’]+5(A.:{"‘}=-1 r{m"')

= A = 6A+ 5 ==114"

::»A"m-%(;!z—ﬁ,d +51) (1)

[Fost—multipiymg by A as |4 = D]



Mow,

A*—6A+51
4 2 o 1 1] 0 0]
=|-3 8 14 |-6[1 2 -3(+5/0 1 0
7 30 14 |2 I 3] 0 0 1]
4 2 1 6 6 6 | [5 0 0
—| -3 2 14 -1 6 12 18 [+ 0 3 0
7 3 M 12 -6 18] |0 0 5
4 2 ] 5] §) 5]
-3 13 —14i-|6 12 —18
7 -3 19 |12 -6 18]
3 -4 -5]
9 ] 4
-5 3 E
From equation (1), we have:
3 o — -3 4 5
1 ]
Alt=——| 9 ] 4 |=—|9 -] —4
i . L1 _
-5 3 1 3 -3 -]
Adjoint and Inverse of Matrix Ex 7.1 Q25
1 0 -2
A=|-2 -1 2
34 1
1 o -2][1 0o -2] [-5 -8 -4
Af=|-2 -1 2 ||-2 -1 2 |=|86 9 4
304 1|z 4 1 -2 0 3
-5 -8 -4|[1 0o -2] [-1 -8 -10
A=aA%a=l6 9 4|l-2 -1 2 |=|0 7 10
-2 0 3=z 4 1| |7 12 7
-1 -8 -10] [-8 -8 -4 2 0 -6 1
Mow A¥-A4°-34-1;=|0 7 110|-|6 9 4|-|-8 -3 & |-|0O
7 12 7| |-2 0 3 9 12 3 0
000
=00 o
000
A¥-A%_34A-1I;=0
= A¢-A-3r-Aat=n
-5 -8 -4] [1 0 -z 30 0] [-9
= At =aA*_a-37=|6 9 4|-|-2 -1 2| -|0 3 0|=|&8
-2 0 3 3 04 1 o0 3| |-5

o = O

-
.
-4

= O O

-2
2
-1



Adjoint and Inverse of Matrix Ex 7.1 Q26

A=| -1 2 -1
1 ~1 2
2 =} 177 2 ] i
A* = -1 2 1= 2 -1
L w} z{r ~1 2
4+1+1 -2-2-1 2+1+2
=|~2~2-] 1+4+1 -]=2-2
2+142 -1-2-2 1+1+4
6 -5 5
=| =5 6 -5
5 -5 6
6 -5 572 -1 |
A= Fd=|-5 6 =51 - 2 -1
5 -5 6 |1 -1 2
(124543 —H=10=5  6+5+10
= =10=6-5  5+12+5 -5-6-10
10+5+6 —5-10-6  5+5+12
22 21 21
={-21 22 =21
21 =21 22
Now,
A =64 +94-41
22 <21 21] e -5 5 2 -1 1 1 0 0
=l=21 22 =21|-6|-5 6  ~5[+9|-1 2 -11-4/0 | 0
21 -1 2] s -5 6] [t - 2{ |0 0 1
2 -1 2113 -3 30018 -9 9714 0 0
=| =21 22 =21|-| =30 36 ~30|+-9 I8 ~Qi-i0 4 0
21 =21 22 |30 =30 36){9 -9 180 0 4
40 30 30 | 40 30 30] o 0 0
=1-30 40  -30|--30 40 -30|=0 0 0
30 -30 40 | |30 -30 40| [0 0 0

WA A +9A4-4] =0
Now,

A =64"+94-4] =0
= (AAA) A —6(AAY A +944" - 4IA " =0
= A4(AA")-6A( A4 ) +0( A4 )= 4(147")
= AAl ~6AI +9] =44

= 4" -6449] =44"

EPast-multiplying by A" as |4 # lD]



=A4" -—i{,4"—{i.~?+'~}j} (1)

A —6A+9]
6 -5 5 2 ~1 1 0 0
=| =3 6 =51=6| -1 2 —1|+90 0
5 -5 6| 1 -1 2 0 0
6 -5 5 12 — 671 [9 0
=|-5 6 —5|-|-6 12 —6|+|0 9
5 -5 6| |6 -6 12/ |0 0
[ 3 1 -1
= 1 3 1
-1 1 3

3 I -1
I
—1 I 3

u
|
|

s
fd

Adjoint and Inverse of Matrix Ex 7.1 Q27

-8 1 4 -8 4 1
A=%4 4 7 andﬂr=é1 4 -g
1 -8 4 4 7 4

4] = é[-e[la +56)-1f9) + 4[-35]] =-81

Cyy =72 Cyy = —36 Cyy = -3
Ciz = -0 Cop = -36 Cap = +72
Cya = -36 Cpm = 63 Cag = —36
72 -36 -9 -8 4 1
ato Ll o 3s 72 |=Ll1 o4 —gl-a
BU a6 a3 -as| Y|4 7 o4

Hence proved.



Adjoint and Inverse of Matrix Ex 7.1 Q28

3 -3 4
A=|2 -3 4| and|4|=3+6-8=1
0 -1 1
Cip=1 Ca1=-1 Ca1 =0
Cyp = -2 Coz=3 Caz = -4
Cyg= -2 Cog = +3 Cay = -3
1 -1 0
A'1=%.adjﬂ=% -2 3 -4 ---{1)
4] -2 3 -3
Mo

3 -3 43 -3 4
Af=|2 -3 4||z -3 4
0 -1 10 -1

s

3 -4 473 -3 4
AP=4%a=l0 -1 ol|lz -3 4
-2 2 -3|lo -1 1
1 -1 0
=|-2 3 —4] ---(2)
-2 3 -3

From (1) and (2)

Hence proved,



Adjoint and Inverse of Matrix Ex 7.1 Q29

-1 2 0
A=|-1 11
o1 0

Expanding using 1% row, we get

|a-ﬂ.|=—11 1‘—2‘_1 U0
1o "o o
=-1fo-1})-2[0}+0
=1-0+0
4= 1

-1 2 0ol[-12 0] [-1 0
A oAana=|-11 1]|-1 1 1|=|0 01
o 1L o|lo 1 o] |[-1 12

Cofactors of 4 are:

Gy =-1 Cpy =0 Ca =2
Cyo =0 Copp =0 Cop =1
Cyg=-1 Copy =+1 Cop =1
Cy Cp Cal [-1 0 17 [-1
adjd=|Cy Coy Cog| =|0 0 1| =|0
Cay Can Cog 2 1 1 -1
41 _
Mow, 4% =-—.adj4d
|4
-1 0 2 -1 0 2
A‘1=%DDI=DD = A%
-1 11 -1 1

Hence, 4 = 41



Adjoint and Inverse of Matrix Ex 7.1 Q30
5 4 -
¥ o 1 -2
11 1 3

LetA=[5 4} and5=[1 ‘2}
11

1 3

So, AxX=8

or  X=A'B e U
|4 =1=0

Cofactors of & are;
Cyz=1 Cyz=-1
Cop =—4 Cop =2

Mo, A-1=l.adjx4
A4
a1 1 -4
1]-1 5
So from [l]
1 -41 -2
X={—1 5}[1 3}
X=[-3 -14}
4 17



Adjoint and Inverse of Matrix Ex 7.1 Q31
5 5 = _ 14 7
-1 -2 T

Let &= > 3 andC:MF
1 -2 P

So, XB=C
xeEt=cpt
xi=0cg1
X =Ccg? -—-{i)

M o, |5| =-7=0
Cofactors of B are;

':11 =-Z C12 =1
Loy =—3 Cop =5

Bt ﬁ.adj[ﬂ]
‘w57
Now from (i)
X = [1?4 ;}'%'[_21 -35}

715 3
) E —12}



Adjoint and Inverse of Matrix Ex 7.1 Q32

Let  a-|° 2
|7 5
go| 11
-2 1
(2 -1
=
0 4
Then the given equation becomes
AxB=0C
= ¥ =Atce !
Mow |A|=35-14=21
IB|=-1+2=1
a1 adifa) 1[5 -2
- |Aa] 21-7 s

5_1=a|:"_}[:.5] [ }
2

v o ,q-lcg-l_i -2z -1][1 -1
1(-7 3|0 4]]|2 -1
_ -156 3
|24 -5
Adjoint and Inverse of Matrix Ex 7.1 Q33

Let A=21
5 3

_[s 3
i
Then the given equation can be written as
AxE =1

= ¥ =Alst
Now |A]=6-5=1

|B|=10-9=1

A_1=adj[,4]=[3 -1
4| -5 2

5_1=adj[5]=[2 —3}
E| -3 5

i I L ey



Adjoint and Inverse of Matrix Ex 7.1 Q34

122
A=|2 1 2
221
12 21 2 2z
A -lz 1 2|z 12
2 2 1llz 2 1
2 8 8
=g 2 8
8 B8 9
Mow, 49+ 44-5F
(e 8 8] [4 8 8] [5 00
-|8 9 g8|-|8 4 8|-|0 5 0O
58 9 |88 4 |[005
[0 0 0
=000
0 0 0]

Also, A —44451=0
Altaa_qata_cali_p
A_d4]_gat_q

1

-1
A=§[A—4I:|

12 2] [4 00
LMo 1 2l-lo 40

N2 21| |00 4

-2 2 2 -3 2 2
Uz =2 2|22 = 2
2 2 3|] °lz 2 -3

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

LHS = |4 Adj4|
- - Jaci A

=4

_ |.’4|n -1+1

-

=RHS=



Adjoint and Inverse of Matrix Ex 7.1 Q36
Here

1
57 = ad|B|
13|
Co-factors of B are
C,.= G, =2 C,=6
C,= =1 Cy=2
Cy=2 Cy=2 C,y=3
Therefore
C, Co C.T
affB=|C, Cy C;
_C.L CL" C.HJ
31 27T
=2 1 2]
16 2 3]
3 2 6]
=11 2]
22 3)
Therefore,
32 6]
=112
2 2 5
Now,
(AR =B'4
3 2 63 -1 17
=11 24-15 & -3
2255 2 2]
e =5 37
=2 1 0




Adjoint and Inverse of Matrix Ex 7.1 Q37

1 0 -2
LletB=AT =|-2 -1 2
3 04 1
1 0o -2
Bl=f2 -1 2|=(-1-8)-0-2(-8+3)=-9+10=1=0

3 4 1
So, Bis invertible matrix,

1+3
(_

Byy = (-1 (-9) = -9 Byp = -] [-€) - & Bys - (-1)(-5) - -5

adiB=|-8 7 -4| =|8 7 2
-2 2 -1 -5 -4 -1
41 .
B~ = Ean::I]EE.
-9 -8 -2
gt 7z
g 4 4
-9 -8 -2
:j[&Tf -lg 7 2



Adjoint and Inverse of Matrix Ex 7.1 Q38

-1 -2 -2
Al=]2 1 -2 =-1{1-4)+2(2+4)-2(-4-2) = 3+12+12=27
2 -2 1

A1y = (‘1)1“ (-3)= -3 Az = [- 1)1+2 (6)=-6; A5 = (‘1)1+3 (-6)=-6
oy = (-1 (-6) = 6; Apy = [-1)77(3) = 3, Ay = (-1 (6) = -6
Pgr = -1 (6) = 6 Agy = (1) (B) = -6; Agy = (-1)77(3) =3

3 -6 6] [-3 &6 &
adis=|6 3 -6| =|-6 3 -6

& -5 3 -5 -6 3

-1 -2 2][-3 6 6
Aladjpl=|2 1 -2||-6 3 -6
2 -2 1]-6 -6 3

27 0 O

= Aladja)-|0 27 O
0o 0 27

100

= AladiA)=27|0 1 O
00 1

= Aladia) = A1,



Adjoint and Inverse of Matrix Ex 7.1 Q39

Al =

e e
=

1
1= 0-1{0-1)+1{1-0)=0+1+1=2=0
0

So, A s invertible matrix.

Arg = (R (1) = 1 A = (R (1) = 4 A = F1 (1) -
Agy = (1P (1) = 3 Agy = (-1 (1) = -1 Agy = (177 (1) = 1
Par = (1P (1) = 4 Ay = (S (1) = 4 Ags = (F1)7(-1) - -1

adiga=|1 -1 1| =|1 -1 1
1 1 -1 1 1 -1
-1 1 1
At Ladia-ilt o1 o1 (i)
A 2_1 1 -1
0 1 1[0 1 1 100
AZ-31=(1 0 1|1 0 1|-3l0 1 O
11 01 10 00 1
2 1 1] [3 00
AZ-3l=|1 2 1]|-|0 3 0O
112|003
-1 1 1
AE-3I=1 =1 1|, (i)
11 -1
From (i} and [ii) we can see that,

[i
ATl é[ﬁ? —31)





