(MATHS) DETERMINANTS
DPP - 09
CLASS -12th
TOPIC - ADJOINT & INVERSE OF A MATRIX
3 2 R _
1 — — . Fi .
Q Let A 7 5 and B 8 9 Find(AB)
Q.2 Given A = _24 _73 , compute A™' and show that 2A™' =9I — A.
Q.3 I A= ;l ‘{ . then show that A — 31 = 2(I + 3A‘1).
Q.4 Find theinverse of the matriz A = [S H__% , and show that aA™! = (a2 4+ be+ 1)I — aA.
5 0 4 1 3 3]
Q.5 Given A= 1|2 3 2|,B '"=|1 4 3|.Compute(AB)™'
e 2 1] 1 3 4
‘cosax —sina 0 [ cos3 O si'n.f:")'-'
Q.6 Let F(a) = |sitna cosa 0| and G(;3) = 0 1 0 Show that
0 0 1 —3inf3 0 cosgB|
(i) [F (a)] ' =F (-a)
(i) [6 (B)] ' =6 (-p)
(iii) [F (a) 6 (B)] ' = & (-B) F (-a)
5 & i L
Q.7 If A= I j_ vert fy that A B AT 0, where I = {1} ? and O = _g g Hence find AL
Q.8 Show that A = _28 j satis fies the equation A° + 4A — 421 = 0.Hence find A™".
i 1 _ -
Q9 IfA= _31 0 show that A* —5A +7I = 0.Hence find A 3




SOLUTION
(MATHS) DETERMINANTS

DPP - 09
CLASS -12th
TOPIC - ADJOINT & INVERSE OF A MATRIX

Sol.1 Given

Ik

A| =15—14=1 20

% 3
ThereforeadjA=—7 3

P

6 7]
=18 9
|IB| =54-56==2 %0
9 —7]
adjp='—8 6
adjB 9 —7]
g-1- 1Bl -2l-8 ¢

Now, (AB) "= B 1a™°
by wlly 34
61l-7 3

i[eﬂrs + 49 —18—-21]

—40—42 16 + 18

[94 —'*L)J
82 34

194 -39
= =2il—82 34

__47 3;_9 :

(AB) 1= 1L 41 .
Sol.2 Given
la 7l
-4 7
Al =14-12=2%0)
74 3]
adjA=14 2

£[7
A-i=2l4
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(MATHS) DETERMINANTS
To Show: 2A"1=9]—-A

We have
L.H.S:ZA‘1:2.§[Z} 3] B Li gl

RHS=9—A= 3 g]_[—24 _73}
R

Hence, 2A"1=9|-A
Sol.3 Given

& 5]
A=12 1
Al =4—-—10=—-6 = ()

L 3

adjA=!—-2 4

111 —5]
A-1=-61-2 4
ToShow: A—-31=2(1+3A7})
We have

LHS = A = 3l

L5 313l

1 2

RHS=2(1+3A"")=2I+6A""

v

=0 2 2 =4
B

Hence, A—31=2(1+3A™")



(MATHS)

Sol.4

F =
c 1+ be
A= a

a + abe

DETERMINANTS

a + abc—abc

Now, |A| = a be _
Hence, A" exists.

Cofactors of A are

1 + bc
Cii= a
Cia=—C
Cai=-Db
Cz=a
Cll C;_‘j '
Since, adjﬂz Cgl C::_
1 + bc B 11
AdjA=L—Db 4.
Il"i"bc _b‘|
5
= i a
Now, A% = 4 adj A
1 1 + bce -
A 5 [ ]
1 | ¢ .
I1+bC —b]
a
A~ t=t —C )

ToshowaA~'=(a’*+bc+1)I-aA.

IHS=aA~*
[l-l-b(.‘ —-b]
a
=a = a
[1 + bc —ab]
= —dcC H:



(MATHS) DETERMINANTS
RHS=(a’+bc+1)1—aA

[az+ bc + 1 0 ]_[32 ab ] [1 + bc —ab]
_ 0 a2 + bc + 11 lac 1 + bel=l —=ac a’

Hence, LHS = RHS

Sol.5 Given
A =

5
2
1

1
1
1

and B ! =

W o W oW o
Tphwwjt_‘wbp‘l

Here, (AB) "= B 1A~
Al=-5+4=-]

Cofactors of A are

CH = — |

CQ] =8

Cg] =~ |2

C]2 =0

o9 =

s = 2

Ciz =

C23 =-10

C33 =15
2 i i
Cll C12 C13
CEl CI-.'E CEB

Adj A = C3; G322 Cj;



(MATHS)
=1 O 17
8 1 =10
- 1—12 -2 15 |
—1 8 —12]
0 1 -2
So,adjA=L1 —-10 15
1
i :;l
Now, A~™! =1AladjA =

DETERMINANTS

=12
=

1 3 3 1 -8 121
=11 4 3|10 -1 2
1 3 411-1 10 —15]
1+0—-3 —-8—-—3+ 30 12 + 6 —45
1+0-3 —8—4+30 12 + 8—45
1 +0—-4 -8-—3 + 40 12 + 6 — 60
-2 19 =27
!2 1B —25
Hence, (AB)™! - [-3 29 —42 |
Sol.6 (1) Given
F(a) =
cosa -—sina 0
Sin COS 0
0 0 1

F (a)] = cos?a +sin2a=1£0
Cofactors of A are
Cp=cosa

Cy =sina

Cy =0

Cip=—sInd

Cop = COS

Cy=0

C]3:O



(MATHS) DETERMINANTS
(323 = O
C33 = |

Ciz Ci2 C13'T

[C21 Coz Gy
AdjF (o) = €31 C32 Cas.

Sin cosa O

’cosa —sina 0]
0 0 il

—sina cosa O

[ cosa sina 0‘
So,adj F(a)=t O 0 1

IF (a)] = 7| —sina cosa O

Now, [F (a)] ~' = 1 adi F () .’:[ cosa  Ssina O‘ "
0 0 1 U

cos(—a) sin(—«) O]
[sin(n) cos(—a) O
And, F (—a) = 0 0 1
cosa sina 0
[— SINQ COS O] ______ (ii)
= 0 0 1

Hence, [F (a)] ' =F (— a)
(11) We have
G (B)] = cos? B +sin’B =1

Cofactors of A are

Cp=cosp
Cn=0
Ca1=-SINPB
Cp=0
Cop =1



(MATHS) DETERMINANTS

Caa = COS P

T
Cll CiE ClE
C21 CEE’. C23

Ad] G (B) = Lzl Czo (33

0 1 0
—sinf3 0 cosf

[ cosp O sinB]T

0 1o
So, adj G (B) = sinB 0 cosf3

cosf3 0 —sinf3
[ ] (1)

cosf3 O —sinj

0 1 0 |
sinp. 0 cosf3 1 s )

s | s

Now, [G (B)] ~* =

cos(—f) 0 sin(—[3)
[ 0 i ) ‘
And, G (- B) = Lsin(—f) 0 cos(—f)

[cos B 0 —sinf

0 1 0
sinf 0 cosf3

R—— 1)

Hence, [G (B)] ' =G —B)

(111) Now we have to show that

Fl@)G ()] "=6(-p)F(-q)
We have already know that

G(B) "T=G(-B)[Fla)] " "=F(-a)
And LHS = [F (a) G (B)] ~!

G B)] "[F (a)]
=G (-B)F(-a)

Hence = RHS




(MATHS) DETERMINANTS

Sol.7 Consider;

2 3][2 3 4+3 6+ 6
A? =11 2] 1 2]2[2—-2 3+ 4

i 7]

4A—4[

|=[(l) 1
Now, A’—4 A+ | = ‘1 172] : 1‘"’2] +’ ]

]_[8 12

F—F+T R=3 +0
_l4—4+0 7-8+1

o o

Now, A2—4A+1=0

Hence, =

AA—4A =—|

Multiply by A = both sides we get
AAA-YN-4AA " =—|A"?
Al—4l=—A""

4 0
A~1741-Al= [ ] [

5 )

So0l.8 Given

N P

-8 5][-8 5] [64 + 10 —40 + 20
Az[ “ ] -16 + 8 10 + 16

74 —20]
_l-8 26

[8 5]_’32 20

4A =4 16
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42|=42<13 (ﬂ B [402 402]

Now,
A?. + 4N — 42| = [z‘; _2260] * [_gz ig] B [402 4-02]

[74— 74 —-20 + 20
=l-8+8 42-42

0 0]
Hence, =0 0

Now, A2+ 4A—421=0

=A A A+4AA-42A =0
= IA+41-42A"1 =0
=42A" T A+ 4l

1
=A"1=E[A + 4]]

A 90

1 [—4 5}
1= 42 P, 3

|

S0l.9 Given

A = [—31 ;]

AE_[EI ;l>] [jl é] - [93_ 12 —-31++24

8 5
:_53

Now,A2—5A+7|=[—85 21_5’—31 é] u 7[c1) g

8= 10 & 5—5-!—0]
=tl=5+5+0 3—10 +7

o ¢



(MATHS) DETERMINANTS
S0, AZ—5A + 71 = 0
Multiply by A ~* both sides
AAA ! -SA A +71LA"L=0

A-SI+7A =0

~l =

(51 — A]

A -1
AL %[g g _[—31 é]

NEUEH

1



