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Algebra of Matrices Ex 5.3 Q2(i)
-1}“5:[2 1]
7 4 3
HS=[5 -1}[2 1]
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Given, A = [
a]

15+ 24

NECE:
38 25
From equation (i) and (i), we get

AE = BA
Algebra of Matrices Ex 5.3 Q2(ii)
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From (i1 amnd [ii),
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Algebra of Matrices Ex 5.3 Q2(iii)

i =2 0 o 1 0
Given, A=|1 1 O|,&=|1 0O 0O
4 1 0 o 5 1
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From equation [i] and [ii], we get
A8 = 54

Algebra of Matrices Ex 5.3 Q3(i)
,q=[1 —2] End5=[1 2 3:|
=2 3 =z 3 1

Since order of & is 2 =2 and order of & is 2 =3,
So A5 is possible but 24 is not possible order af A8 is 2 = 3.
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Hence,

= 1= =
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e [2 13 2]



Algebra of Matrices Ex 5.3 Q3(ii)

2 2
4+ &5 B
Hereg, A=|-1 0O|,&8 =
o 1 =z

-1 1
Order of A=3 =2 and order of B =2 =3 So,
AB and BA Both exits and order of AB=2 =32 and order of BA=2 = =
sa-f1af [*52]
11 o 1 2
[ (F () +(2)(0)  (3(S)+ (=) (Z(E)+(2)(=)
= [ (-1 (00(0) (-1(5)+ (0 (0 (—1pi(s) + (0)(=)
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[12 +0 15+2 12+ 4
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| -4++0 -5+0 -6+2
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=|-4 -5 -G
-4+ -4 -4
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1 14
-2 =

Hence,

12 17 == L 14
A8 =|—-4 -5 —5,5H=[ ]

-3 =2
-4 —4 —4



Algebra of Matrices Ex 5.3 Q3(iii)

Here,

A=[1 -1 2 3],5[]
2

Order of 4 = 1= 4 and order of B=4 =1 S0,
AL and 24 both exist and order of 48 = 1 =1 and order of BA=4 =4, SoO

0
Ag =[1 -1 = 3][;]
=

= [{1){0) + (1) (1) + (=) (3) + (3)(2)]
=[0-1+6+6]
A8 =[11]

0
S.ﬂ[;] [1 -1 =2 3]
2

W= a

(03(1) (O)(-1) (O)(2) (O)(3)
ga - |10 (1= (1)(2) (1)(3)
(31(1) (3(-1) (3)(2) (3)(=)
(2i(1) (23(-1) (312} (2)(=)
O 0 0O 0
sa_|1 -1 2 3
|z -2 & g
2 -2 4 B
Hence
A8 =[11]
O 0 0O 0
1 -1 2 3
8A=13 .3 5 g
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=
— i
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Algebra of Matrices Ex 5.3 Q4(i)

1 = —1 -2 = -1
A=12 -1 —-1|l,.&=]-1 =2 -1
= [l —1 -a 2 —4
1 = -1 -2 Z =1
A = |2 —1 —1 -1 =z -1
=2 [l -1 —-Ba 2 —3
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A = |3 -5 3= — — =107
O O 1
-2 =2 -1 1 =2 —1
s =1 -1 2 -1 =2 -1 -1
— & =2 —= = o —1
— 2 +5 - 3= -5 — ZF 4+ 0 2 -2+ 1
= -1+ 4 - = — =2 — 24+ 0 1—-—2+1
-5 +152-12 -1 —9+0 5 —9 4+ 4
1 -4 (W]
A =0 —5 (W] ———|:ii:|
o —-27 1

From equatian(il and [ii],
A8 == 24
Algebra of Matrices Ex 5.3 Q4(ii)

10 -4 -1 1 2 1
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= -5 1 i =2 2
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A8 =1-11 = O 2 4 =2
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-2 1 0
Ag =4 -2 -1 - — =1
-5 1 1

i 2 1 10 -4 -1
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—|20-44+10 —-124+20-10 - +0+2

10 - 33 +18 —4+15-10 —1+0+2
-2 1 O

g4 =4 -2 -1 ———{ii}
-5 1 1

From equation [i] and [ii)
A8 = 5.4



Algebra of Matrices Ex 5.3 Q5(i)

[[1 3 +[3 —2]][1 2 5
—1 —a -1 1 = 4 &
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Algebra of Matrices Ex 5.3 Q5(ii)
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Algebra of Matrices Ex 5.3 Q5(iii)

i —1 _
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= - =z O 1 1
S
_la - [[1—|:| o— 1
B s | = —1 O-— 0O
T1 1
_|a o [1 —1 I:I:l
B s | 1 O 1
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=|lo+ = O+ 0O a— =
=Z+= —Z24+0 0O-— 3
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Hence,
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Algebra of Matrices Ex 5.3 Q6

Siwer, .-'—“I=|:; S]J5=I:;
1 O 1 O
’q2=[|:| 1][1:: 1
1+ O O+ O
=[|:|+|:| O+ 1
1 O
=[|:| 1
A= = F
52=[1 (| [1
[ J— O
1+ O O+ O
=[|:|+|:| O 4+ 1
1 O
=[|:I 1
== = 5o
C_E_I:EI 1][1:1 1:|
1 O 1 O
O 4+ 1 O 4+ O
=[|:|+|:| 14+ 0
-::2=[1 |:|:|
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o = I

Herncoce=,

From esguatiaon
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Algebra of Matrices Ex 5.3 Q7

. = —1 O =1
(Si~=r, A = arnd & =
= = —1 -
=A% - 2= 4+ F
_=[= -1 = —1|_ 4 O 41,1 O
| = = = = —1 ra O 1
[ — = —_= - = (] = [ 1 (]
= = — -+
== —= 4+ 3 [—2 14] (| 1
=t — =t O = 1 (m
= = — -+
| 1= 1 [—2 14] [D 1
T = —1= O = et (i
| =5 = —= 13 (| 1
T = — O 4+ 1 —1Z= 4+ = 4+ 0O
C|lZe +z=2 4+ 0O 2 — 1< 4+ 1
- = — =0
|l=m=2 —210O
Hermnoc=,
= =1 — =0
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== — 10O

Algebra of Matrices Ex 5.3 Q8

=
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Algebra of Matrices Ex 5.3 Q9

. a a
CSlr=ra, /==
—a a1
a = a a a a
— a —a a
4 +— A +— A
O+ O+ A

A= = 1 =
i a

AT = = o

L 1 i 1 1

T o 1 o 1
1 —+ 1 1 +— =
a 4+ I a +— 1

I e e 1 =
o 1

A= = 1 = A= = 1 =
o 1 |- o 1

Algebra of Matrices Ex 5.3 Q10

H =rireoe .,

i ei= —=
S e, O = —
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"= =T= o= == =
— == — =5 —== — =
. =T oEa= I ey
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Algebra of Matrices Ex 5.3 Q11

=5 in 23
a4 - [ cos sin :|

Sivern, )
—sIn2SY cos 28

A% = 4.4
[ cosZ2a Sin 28 cos 28 Sin 28
—sin28 cos28||-sin2&e cos2ge

_ cos <GS 2 sin? & cos< .5':|

| -2 sin“ cos2a cos <&
{Sir‘lC‘E CcoOs< &8 — sin® & = cos 25‘}

cos <45 sin g4
—sing4s Ccos g

{Sir‘ur::e sin< & = EsinScDSS}

Hence,
= cos 45 sin4ds
A = )
— =1n<=a cos S

Algebra of Matrices Ex 5.3 Q12

cos< 28 — sin”© 28 Cos 28 Sin“+ cos 28 sin® .5':|

—cos28sin?8 - sin“&@cons< g - s5in® 28 + cos< 28

= -3 -5 —1 = =
Sivern, A =|-—-1 <+ 5 |.=2 = 1 —-= K
1 -—= —< —1 = =
= -= —-51[-1 = =
A= = -1 =3 L= 1 -= -—K
1 -= —<4||—-1 = L=
[—=2 — =+ & 5+ 9 — 15 10+ 15 + 25
- 1+ <4 — B — =2 —-—12+15 -5 - 20+ 2E
| —1 — = + =+ S +9— 1= 5+ 15 —=z0O
o o O
=|o o o
o o o
AS = O o ——— (i)
—1 = L= = -2 -5
=24 = 1 -2 —-5]|]-1 =3 L=
—1 = 5 1 -3 —<
[—=2 — = + & T +1=2— 15 5+ 15 —=z0O
=| 2+2 - & —=Z—-—12+15 —-5-— 15+ =20
| —=2 — 3 + 5 T +1=2— 15 5+ 15 —=z0O
o o O
=|o o o
o o o
A = D o ———(ii]

From equation (i) arnd [i .
A = 24 = Do



Algebra of Matrices Ex 5.3 Q13

=

0 — —h = 5L Ic
Sivern, A= |—= (] = .8 =|ab B hbco
5 —= 0O o be o
O g —& = @b ac
A8 = | —c O = abh 5% bo
s —-= o S bo oF
[0 + abe — 25 0O+ 5% — b 0O+ bc? — b
=|—-="c + 0+ 35 —sbhc+0+3bc —3c +04+ ac=
S<BH — 355 4+ 0 a5 - 352 4+ 0 Sho — 3Ho + 0O
[0 O (]
= |0 0O a
o o a
A8 = D o - |:ii:|
From egquation |:|:| ard |:ii:|,
A2 =824 = 04 o
Algebra of Matrices Ex 5.3 Q14
= — = — 5 = —= —=t
Sivern, A= -—1 =+ 5 = =1 -1 = =+
1 — = — 1 —= —=
= —= —5 = —-= —=
AL = | —1 = 5 —1 = =
1 —= —= 1 —= —=
<4 + =2 — 5 —= — 9 4+ 10 —= - 12+ 15
=|-ZZ2— 494+ & 24+ 12— 10 4 + 15 — 15
| 2+ 3 — = —2 -9 4+ 15 - — 12 + 1=
[ = —= -5
= | -1 =t =
1 = —a
AE = A
= -2 — =1 =2 —= — 5
A = —1 = =t —1 =t =
1 — = —= 1 —= —=
[ 4+ 2 — 3 -5 - 35+ 12 — 10— 10 + 15

—=2 — T+ =%
2 4+2 — 3

D+ 12 -—-12
-2 -8 +9

= —=  —
=|-1 = =3
1 —=z —=

54+ 15— 15
-5 —-—10+ 12



Algebra of Matrices Ex 5.3 Q15

—1 1 —1 0 =+ =
Sivern, A = = —= = and = = 1 -2 —-3=
= = = —1 <+ =1
-1 1 —177—-1 1 —1
A< = | = —= = = —= =
= = = = = =
1+3— 5 —1-3 -5 1+3 — 5
=| — 3 —924+15 I+ +15 —Z—9 4+ 15
—E4+15 4+ 25 E—_154+25 —ES54+ 15425
[—1 @ —o —1
A< = =3 =7 3 ——1(i
| =5 15 =5
O <} 3 O = =3
22 = 1 —-= —= 1 -3 —=
| -1 = = —1 = <}
0O+ <4 — = 0O — 12 + 12 0O—12 + 12
=|lo—-=2+ = 4 4+9 — 12 T +9 — 1=
O+ <— 94 —=— 12 4+16 —2=2— 12+ 15
i o o
2= =|o 1 0O ——— (i}
o o 1

Subtracting equation {ii] from equation (i),

—1

A< — 2% = =

=5
[ —1 — 1 @ —9 —
= = — 0 =27 —
| =5 -0 15—
[ — =2 —a -1
= = 265 =
=5 15 =4

Hence,

—=

A 2= =| =

=25

-3
=7
15

O
1
O

— 2
25
15

—1 1 o o
= |- |lo 1 o
=5 o o 1
—1— 0

= — 0O

=5 — 1

—1

=

=<



Algebra of Matrices Ex 5.3 Q16(i)

1 (1
Giuer—l,.ﬂuz[ll i - = =|1—1 = and
o ) =
1
e
-]
1 = 1 1 = 1
[,.a..e;:-::=[ . o 1 = [1]
_ o — _
L 1 — =4 4+ <= 1
1404+ 0 40404 = -1
— 1 = 1
— 1 =ll-1
I e
-1 —=
— 5 .
AT = i
(A 2 ¢
1 = 1 ~ 1
Afscy = —1 =
— 1 1 -1
() =
) 14
ol P | S
R No—=
Jd 1
[ = o -
I - o . N |
l—=
[T —54 O
o —1l 40— =
— %= ..
Ay = ———[il
sy — |5 (i)
From equation [i) and ([ii] we get,
[as)c = afsa)
i Siven,
4 =z = 1 1 =2 -1
A=11 1 =z|.=2=|0O s == 0 1
= o 1 = -1 o o 1
4 =z I|[1 - 1 1 =z -1
[A23<C =||1 1 =2|lo 1 =2 = o 1
= o 1|z -1 1 o o 1
(4 +0 +6 —<94+2-3 <4+ 94 +3
=|1+0+4 —-1+1-= 1+24+ 2
| 3+ 0+ =2 — =2+ 0-1 2+04+ 1
(10 -5 1171 =2 -—
=5 -z =5z o 1
| 5 -4 4 || 0 1

[to0-15+0 =zo+0+0

—10+5+ 11



= 5-64+0 10+ 04+ 0 —-5—-— 245
5 -12 4+ 0 10+ 04+ 0 -5 -394 4+ 4
[ — &5 20 —=}
[A2)C =|-1 10 -2 —— (i)
| -7 10 -5
4 2 = 1 —1 1 1 = —1
Algc)=[1 1 z||/|lo 1 =z|= o 1
| = a 1 =2 —1 1 a a 1
[ 4 = 3l 1-=2+0 24+ 0+ 0 —1-1+1
=11 i 2 O4+=24+0 O+ 040 O+ 1+ Z
= 0 1]||2-3+0 4+0+0 -22-1+1
(4 =2 2|[-2 =2 -1
=|1 1 = = a =
= 0o 1f|l-1 4 -=
[ 24+ 5 -2 S24+0+12 —<d44+56 -6
=|-2+ 2 -2 2+04+ 2 -1+ =2—- 44
| —&+0-1 &+ 0+ < -2 +0 - 2
-5 20 —=
Alsc)=|-1 10 -2 —— (i}
-7 10 -5
From equation [i] and [ii],
[A8YC = Aa(&8C)

Algebra of Matrices Ex 5.3 Q17(i)

. 1 — 1 — 1 (I} a 1
Slver, A = = L =
(I} = = 1 1 — 1
— 1 — 1 [ (I} 1
AlE + ) = +
= = 1 1 — 1
. [ 1 — 1+ 0O o+ 1
| O = + 1 11— 1
. [ 1
| O
[-1— =2 1+n0O
O+ & o+ O
—=F 1] .
AlE + oY) = — Y
R R ()
A = e — 1 — 1 — 1 [ N 1 — 1 [ 1
[ = = 1 [ = 1 — 1
__—1—2 o — 1 +_I:I+—1 1+ 1
| O+ a4 O+ = | O+z=2 0O-—-=
[ —= — 1 — 1 =
= +
| =+ = = —=
[-2—-1 -1+ =
| 4+ = R
— = 1 ..
A8 4+ A = ———|:||_':|
= (I}

Using equation (i1 and [ii),

AlE +C1 = A8 + AC



Algebra of Matrices Ex 5.3 Q17(ii)

= — 1
. ] 1 1 —1
S er, A = 1 1 = = S =
Lo R
- 17
Als+C1=| 1 1 [[2 i]+[; _11]]
__1 2_
= —11]_
_ 1 1 O+ 1 1—1:|
_1 o |1 +~0 1+ 1
[ = —1|-
_ 1 1 1 EI]
1 o | 1 =
o — 1 o+ =
= 1+ 1 o+ =
| —1 + = o+ =4
1 —=
AfE +C)1 =2 =2 ——— (i}
1 =+
=2 —1 = — 1
A8 +AAC = 1 1 [D 1]+ 1 1 [1 _1]
_1 = 1 1 _1 = ] 1
(O + 1 = — 1 = 4+ 0 —= -1
= O+ 1 1+ 1 -+ 1+ 0 —1 + 1
_III+2 -1+ = —1 4+ 0O 1+ 2
-1 1 = -3
= 1 =2 |+ 1 ]
= 1 -1 =
[ —1 + = 1i— =
= 1+ 1 Z 4+ 0
| Z2—-1 1+ =
1 —=
A8 + AC = |2 = ———[ii]
1 =+

From equatiaon (i1 and [ii],
A2 +C) = A2 + AC



Algebra of Matrices Ex 5.3 Q18

Given,

o
-1
-2 1

(1 5 =2
=|-1 1 0
o -1 1

1

-2
] =
1

=

-2l o-1

-2+1

o -2
o

-1 0

— -
i
2-1

5-5
1-1

-1-0 0+1

3

-1

0

-1
-1

o
O

-5
3

-2 1 1 [-1 1

[—1+0+2 O+0-2
-3+1+0 O4+0+0

1
-5+0-2
-18-2+0

2-1-1

1
Alg -Cy=|-2
0
1
3
-2

AE - AC =

[(0+0+2
0+2+0
0-2-1
[z &
2 14
-2 -9
[ 2 -1
o -4
-2 +3

-8

13
E —
14 -

1
AE — Ao

(]

-1&

a
1

1]

-1

1

-
14

-9+ 10

—=

o+0+1
-2
-21

-2

S5+0+0

15-1+10
-10+1+0

1
4

-2

1

—-=
(]

1

12+3+1
-8
()
16
1
-1
a

2
1 0
-1 1

-4
3
2

1
3
-z
1+0+0
3+14+0
o-2-1

o &
-2 1
-1 0
-4 +0- 4
-1z2-2+0
E+324+2
0
G
-3

-1
1

a
1

2+0-2
e+ 04+0
-4+0+1

E+0+2
15-1+0
-10+1+1

S
14
-10
2-0

~14-6

3+3

—=
—=21
15

——— i}

From equatiaon [i) and [ii}).,
51{5 —(S}::;QS — A



Algebra of Matrices Ex 5.3 Q19

Siver,
o 1 0O
= -1
= o = O 1 -1 = —=
A = afl—-=2 =
o =z = Z —-= 4+ —4 0O
R =
|4+ O 4
[ O — =4+ 0 O+ Z+0
a - 44+ 0+ 2 — 24+ 0+ 6 0 1 -1 = -2
0O—9+ 8 O+6+6 = - 4 — 0
| = +0+10 —<4+ 0+ 12
[ — = =
a - 12 =R 0 1 -1 = -2
-1 12|l=z -—-= 4 —4 0O
24 =
[ O+ 5 —_=2 -5 2+ S B — &+ O
P O+12 12 —12 —-12Z 416 24 —16 —2<4 4+ 0
T lo4+zEe —1 - 26 1+ 45 - R = = 40
| 0O+24 24 - 24 294+ 34+ 45 - 32 —<42+ 0
= —a 11 —14 5
a - 1= O R = =24
26 —-327 49 —t5i0 =
=t 0 = 15 —4s

Here, Syg = B, S =0
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Given,

o 1 0
A=|(0 0 1
poqor

A% = A x4
[0 1 O){o 1 0
=0 o 1|jlo 0 1
|2 rje q r
[0+0+0 0O+0+0 O+1+0
=l 0+0+p O+0+3 O+0+r
| 0+0+pF £+ 04+gF |:|+ql+.r'2
A3 = A% x4
[0 0 1 0O 1 0
=| p (o r o o1
F=lo - ey q+ri|le @ r
[ O+0+p O+0+aq O+0+r
= 0+ 0+ g g+ 0+gr I:I+q+r2
_III+III+,.r:,u_1'+,.r:ur‘2 pr+D+q2+qr2 O+p+gr+gr+1F
[ b q r
A* = faly b+ g q+.r'2
_pq+pr2 pr+afear® p+2ar+

af + g4 +ra°

i 0 0 o 1 0 o o 1
=p|0 1 0O|+g|0 0O 1|(+r]| p [ r

oo 1 b r prop+gr qg+re

g24+0+0 O+qg +0 O+ 0+r
= O+0+ pr p+0+qr I:|+-_?+.r'2

0+ pg +,.r:u.r‘2 III+:.1.IE +,.r:|.r'+u_1.'.r‘2 p+qr+qr+r2

a4+ a4 +rA°
B = r
= Bar b+ qr q+.r'2

pa+prd pr+gfaeqr® p+2gr+r°
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Given, W is a complex cube root of unity,
1w ow? woow? 1 1
wow? 1 [+wt 1w W

w? 1w woowe 1 |||w?

T+w  w+ws wosl 1

= |w+w? wiel 14w L

2 2

WS w1+ W w1 || w

5 Since 1+w +w2=10
=] -1 -w -w W 5
and wo =1

=[-1-we-w {u5ing reason [|j}
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= —-= -5
Siwer, A= |—1 =1 =
1 —= —=
A< = A4, .4
[ = —-—= —E = —-= —E
=| -1 =5 1= —1 =5 1=
| 1 —-= —= 1 —= —=
4 4+ = — 5 — 5 — 12 4+15 —10 — 15 + Z0
=|—-2=2— a4+ 5 Z+15 — 15 E 4+ Z0 — 20
| 24+3= - = — 2 -1z 4+ 1= — 5 - 15 4+ 15
= —-—= -5
=|—-1 <} 5
| 1 —-—= -
= A
Hernce,
P
Algebra of Matrices Ex 5.3 Q23
4 —1 —=F
Sivwerr, A = | = (] — =
2 —1 —=
A= = 1.4
[+ — 1 @ —= <+ —1 —=
= | = (] — = = (] — =t
= -1 —= 2 -1 —=
(15 — =2 — 12 —<F+ 4+ 0+ <+ —1656 + <+ 1=
=|l1Z2+0— 12 —=24+0+ <=4 —124+04+ 12
| 12— -9 — =24+ 0+ = —1Z 4+ <+ + 9
1 o o
= |0 1 0O
o o 1
=_,_?'3



Algebra of Matrices Ex 5.3 Q24(i)

Siwer,
1 - = 1
[ 2 ;-r]l:lj = 1:||:1:|=EI
= 1 _ 1
1
= [L+0 + =2~ 0O+ =4+ 2+1+|:|:|[1:|=|:|
1
1
= [2Z2~ + 1 = 4 Z]l1|= 0O
1
— [ + 1+ 2 4+~ +3= |= 0O
p— 2 o456 = O
— N——E
=
— S = — =

Algebra of Matrices Ex 5.3 Q24(ii)

i iwenr IhﬂII:E 3][ 1 _3]=[_4 5]
5 7 — 2 4 — 9

By rmwnitiplication of rmatrices, vwe have,
[2x1+3x(—2) 2x[—3]+3x4:|=|:—4 5]
S 1 4+7=x[—2)] 5E=[—3)+ 7 >4 — 9 x

:[—4 5]:[—4 5]
—S9 13 — 9
== xw = 13

Algebra of Matrices Ex 5.3 Q25

Sivwer,
= 1 = e
[~ =4+ 21]l1 O = 4+ | =0
o = -4 |[-1

e
[Z~ +4+ 0 ~ +04+2 E;-:'+E—4:||:4:|=EI
— 1

!

!

—1
[[Ex + I 4+ A+ 20— 1L [2 +4_':|:|= O

e
[2;~:’+4 L B ) 2;-:*+4:||:4:|=D

S b A 4 A 2 — P — 4 = 0
2 +-6Bx 4+ = 0O

PxE 4 Zx 4+ x4+ < = O

2x [ +11+ <4 [~ + 1] = 0O

[~ + 11 (2~ + 4] = 0O
M4+ 1 =0 o 2x + <4 =0

M= —1 ar x = —=

IR

—1 ar — =

I
0
J
0
Il
%
[

a
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Sivern,
o 1 -1 o
[1 -1 =]z 1 = 1|=n0
1 1 1 1
o
= [0 —-2+x 1-1+x —-1-3+x]1|=0
1
o
= [* —2 x x—4]l1|=n0
1
= [DI:H—E:I+X.1+1.I:X—4:I:|=|:I
=5 O+~ +x —<4 =0
— Z2x — 4 =0
=% BT ==
Hence,
Moo=
Algebra of Matrices Ex 5.3 Q27
Siwern, A = I:S _E],I=|:1 D:l
=} — = (| 1
A= — a9 4+ =2F
(= —= = —= =z —= 1 O
T la —= [4 = _[4 —2:|+2[|:| 1:|
_ o — = — 5 4+ <1 _[3 —= _I_[E III:|
| 1= — = — = + =3 =3 — = [ | =
='1 —= _[3 —= +[2 |:|:|
| a4 — = =<+ = o =
11— =2+ = —Z2 2 4+ 0O
- a3 +0 —a ez =
o o
Lo El:l
=



Algebra of Matrices Ex 5.3 Q28

= 1
£ =
[ 2]
N |

,-—12=5,-f|+,1:

Siwern, A =

- = 1 = = 1
—_— = + i
| —1 = |]|—1 -1 =
[ o2 — 1 =2 4+ = 15 = A O
e = —+
| —= + =2 —1 + = — 5 10 [ A
[ = 5 15 4+ .2
= =
| — = 3:| [ -5 1|:|+,1:|
Since, Corresponding entries of equ al
are equal, So
= = 15 4+ 1
A = =2 — 15
A = —7F

Algebra of Matrices Ex 5.3 Q29
= 1
A =
[ 2]
A< 54 4+ Frg

L=l

O
— =

Siwer,

= 4 = 15
— 1 + -5

(= — 15 + 7 5 -5+ 0

| — 5+ 5+ 0O 22— 10+ 7
O O
— o III:I
= 0O
Hernce, A< — 54 + 77, = O

Algebra of Matrices Ex 5.3 Q30

Siven, 4 = = 2
-1 0O

A< - 24 +37,

e wgffie 23 2 3 1
= III:||:—1 D]_E[—l D:|+3|:III
[ 4-3 &6+0 4 & = 0
“|l-2+0 —3+D]_[—2 D:|+|:III 3
_[1 5}_[4 5]+ [3 Di|

| -2 -3 25 B o =
[1-a4+2 B-6+0
|l-2+2+0 —3+D+3:|

_[o o
o o

=0

Hence,
A% - 24 +37f; =0

EJ—ELi
=_—85 5] [15 1-:-] [;

]

1 1
-+ 7
o R b=

15D]+ [;
2]

q

-

m atric=e=

2]

=
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Sivwera, A = = =
a =
o= _ |[= = = =
a = a =
[ - = 5 4 5
| = + = = + =+

I B 1= |
AT = =9

B 1="l[= =
| = ?_[1 2]
(1=t + 1= =1 4+ ==+
| = 4 7 1= 4+ 1 =+
== = =7

1= = |

Hermnmco=., AT - 4= 4 a9
== = 5] I 1= = =
= — = —+
| 1= =5 | =1 - 1 =
. (s — 2= - = =<5 — 4= + =
| 15 — 1= + 14 =0 — =22 4+ =
o o
o o
= O
= AT - 34 4+ 9 = 0O
Algebra of Matrices Ex 5.3 Q32
] L= =
S 1wer, A o=
12 7

A2 124a-— F

_[s 3][5 3]_12[5 3]_[1 III:|
12 7|1z ¥ 1z 7 o o1
_[25+36 15+ =21 60 36 1 o
~ |eo+ 24 35+49]_[144 84]_[0 1]

_[®1 386 &0 26 1 0
B! 85]_[144 84:|_|:III 1:|
[ s1-B80-1 a6 — 36 — 0O
144 - 144 -0 85—84——1]

_[o o
o O

Since A€ 12— 75 =0
=0,

A is aroot of the equation A< — 124 - 7 =0
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a4 - =2
A

A< = 5.4 — 1457

Sivern,

O O
o O

= 0O

]

[Z29 — 15 — 14
—20+ 20 — 0

-

_| = —5][3 —5]_5[3 —
| -+ = . = i =
[2+=z2zo0 —15-10O 15
N == =0 4+ < _[—ED
[ 22 -—-=s 15 -—=25
==Y 24]_[—2D 1III:|_|:

— 25+ 25—-0
24 —-10 — 1 4

A€ 54 — 147 = 0

—=25
10
1<
O

- _
]—14
O -
1< |
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Siwera, A = = =
i =
az= _ [= = = =
a1 = a1 =
[ - = (S
| = + = = + =4

k

W
2oy R

i

b

k

(1 3+ + 1= =1 + ==3
| = 4+ 7 1= 4+ 1 =3
[ = = 5
| 1= =& |

Hermncoe, A5 g = 4 A
== =1 5| [? 12] [2 3]
= — = —+
| 1= =5 | =1 - 1 =
o [=ze — =22 4+ = 45 — =Ss 4 =
| 15 — 15 + 1 =5 — 28 4+ =
_[o O
W= O
— O
=, AT — 3= 4 a9 = O
3 1
It is given that .4 =[ :l
—1 =2
. = 1][ 3 |]
AT = A A=
—1 = — 1 =
[ 3(3)+=1(—1) (1) +1{2)
| —(3)+=2(—1)y — {1} 2(2)
__'C;l'—] I o = o)
T l—3—-—2 —1+a| | -—s 3
K. = A4 — 5.4+ 7FF

RIS A
2 SNk c
9]

= S 3 1 1 h
— — 5 —+ 7
—5 — 1 2 O 1
=
S5
E




e AT — S A+ T =
Since A —5.A + 7 = 2, wvve hawve

A =5.a — 7

Therefore, A% =47 2 A% = (5.8 — 71)IG.A — 71
— AT =254A° 35 A) 35 LA 4+ A5

— At =254A° — F0O.A + 45/

— At =25(5A — 7)) — 704 + 45

— At = 1254 - 175 — 704 + A9

— Aat=5c5a 125/

==-A4=55|: = 1}—125[1 G]

—1 2 o 1
_ .4_J[ 185 55 ]_[ 126 © ]
| —55 110 o 126
. a4_[ 185 —126 ©55-0 ]
| —55—0 110— 126
. .4_[ 32 55 ]
| —55 —16

Algebra of Matrices Ex 5.3 Q35

. E _27[3 )
A =‘4'A=_4 —2}[4 —z}
[303)+(2)(4) 3{—2}+{—2}{—2}} _ [I —2}
4(3)+(-2)(4) 4(-2)+(-2)(-2)| |4 —4

MNow A =kd— 27

1 —2 ] 3 —2 1 0

= =Kk -2

4 — | 4 —2} [{J ]}

1 -2 [3k —2k 2 0
f— = —

4 — | 4k —2k 0 2

1 —2 3k—-2 -2k
— =

4 —4 4k -2k -2
Comparing the corresponding elements, we have:
ske—2=1
= 3k=3
=i =1

Thus, the valueof kis 1.
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Herge,

2]

Since,

1 0O
A =

5 7]
A< -8 +&F =0
1 o1 O 1 0O 1 O

= + K& =0

-1 ?][—1 ?} [—1 ?] [D J
[1+0 0O+0 5 07 [ 0]_[o o
| —1-7 0O+ 4aq -2 &6 o &| |[o o
1 O 8 07 [« 0]_[o o
-2 409 -2 EB5 o & | |o o
[ 1 — 2 4+ & 0O4+0+0 _[o o
|-2+2+0 49_-c85+&| |O O

[— 7 + & 0 _[o o
0 —-7+&| |o O

corresponding entries of equal matrices are equal, so
-7 +& =0
L =7

Algebra of Matrices Ex 5.3 Q37
S,

=LA

=i,

[1 E:l ar‘n:lfli;-r_']=;~r2—2;~r—3
= 1

S[2 TN 5] 2)els s
S[212 21515 2[R e
=E_?_3[ =l sl
=:§ D:| 55— =2 - =

A0
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. =2 3 1 0O
SIweErn, A = S E =
L 2)e-[a Y

Siven,
A< = 2.A + uid

[2 = =2 32 =2 = i 0O
— = 4 +
|1 = i =2 i =2 o 1
[+ +32 B +6 24 34 FYE
_— = +
=2+2 =+ 4 ER- | O i
(7 12] [22 + =P
Er i 2R + u
Since corresponding entries of equal matrices are equal, so
224 =7 —— (i}
A =4 ———[ii]

Put 2 from equation [ii] in equation {i),

2[4+ =7

H= -0
=1
Hence, A =494 p= -1
. =2 32 1 O
S, A = L =
i = (] 1

A% — 449 + A4

='2 3][2 3][2 3]_4[2 3][2 3]+[2 3]
|1 = 1 = i = i = = 1 =
[+ + 23 B4+ 6 [2 3]_[4+3 G4+ 5 +[2 3]

| =2+ 2 2+ 4 1 = 2 4+ =2 2+ 4

7 o1zl= = G &= = =

! ?][1 2]_[4 ?:|+[1 2]

_ 14 +12 =21+ 24 _[? 12]+[2 3]
2+ 7 12 + 14 4 7 1 =

_[=ze 45]_[? 12]+[2 3:|
|15 =85 4 7 1 =
[2BE—7F+2 aE—-124+3=
15— a4+1 25—?+2]

(21 =25
1=z =1

21 25
Hence,.-ﬁlg—4.-£|2+.£l=|: :I

1= =21



Algebra of Matrices Ex 5.3 Q39

Sivern,
(2 0 TF|[-» 14 TFx 1 0 0O
O 1 O O 1 O =|0 1 0O
_1 -2 1 e e = o o 1
[— 2% + 0+ Fx 28x +0 - 28x% 1w +0 — 1w i 0O
— O+ 0+0 o+ 14+ 0 O+ 0+ 0 =0 1
| -+ 0+ 14w — 2 — g T 4+ 0 — 2 o o
[ 5 O O 1 O 0O
—1 O 1 O =0 1 0O
_I:I 10 — 2 EBx o o 1

Since, corresponding entries of equal matrices are equal, =o

Ex =1 and 10x — 2 =0
1 1
= N o= — and x = =
5 5
Her‘n:Ez,;-f=l
5

Algebra of Matrices Ex 5.3 Q40(i)
He=er=,

— [~ — = -:—3][’;]=-:-

— [~ — 201>~ — 15 ] = 0O

— BT e — 15 = O

— M D - S — 15 = O

f— s~ — 5 = 1O (o - = =
f— = K (o = — 3
==,

= O o



Algebra of Matrices Ex 5.3 Q40(ii)
We have

| b = o
[ —5 —1] > 1| a4 |=o
=2 b 3 1
AT
—= [x+0—2 0—10+0 2x—5—-3]| 4 |=0
1
X
:::[.x‘—z — 10 2.‘1:'—3] | =
1
—= [ x(x—2)—40+2x—8 | =0
— [ x? —2x — 40+ 2x —8 | =[0]
— [ x* —a8 | =[0]
Soxt — 48 =0
— T = AR
:}.f=—_l-4u'§
Algebra of Matrices Ex 5.3 Q41
1 2 0O
Sivern, A=]13 -4 &
o -1 =
A% — 444 37,
(1 =2 ol[1 2 0 1 2 0 1 0 0
=2 -4 5|2 -4 5|l-4|3 -4 s5|+3|0 1 0O
0 -1 =2|0 -1 3 o -1 = o o 1
[1+6+0 2-2+0 0+104+0 4 =] 0 2 0 0
=|2-12+0 6+16-5 0-20+15|-|12 -16 z0oO|+|o = 0
| 0-3+0 0O+4-3 0O-5+09 o -4 12 o o =
7 -6 10 4 8 0 3 0 0
=|-2 17 -5|-|12 -16 zol|+|o = o
-3 1 4 o -4 O o 3=
T—4+3 -6-8+0 10-0+0
=|-9-12+0 17+16+= —-5E—-20+0
_—3—D+D 1+4+0 G -12+3
6 —-14 10
=|-21 =25 -2t
| -3 5 -5
Hence,
& —14 10
A% 44437, =|-21 36 -25
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Siven,

And
= £l
— £
= £l
— £ A
— £

o 1 =z

A=|<4 &5 0

o =z 2

;-"lz;-:’j=;~:’2—2;~:*
FlAa)=aAa<-=2a4
[0 1 2o 1 2

4 5 oOf||l4 5 oOf|-=
oz =z ||lo =2 =
[ O+ 4+ 0 0O+ 5+ 4
O+204+0 4 4+ 254+ 0
_III+E=+III O+ 10+ 6

4 = = o =2 <+
20 29 2(-|2 10 O
| 2 16 9 o 4 o
[ 4 — 0O Q-2 6 — <
20-2 Z29-—10 2 -0
| 2 -0 16 -4 9_—6
4 FA=:

12 192 =

2 1z =

o 1
=
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Sivwerr,

Sod

(]
A =12
1
T =
T =

A< = A e A

I_qE

1 =
— = (]
—1 (]

O 1 =
=2z —= 0O
1 —1 o
[0+ =2 + =
=|0— 54+ 0

| 0O— = +0

=} — K (]
= | —5 11 =1
| — =2 =1 =
= A% = A9
[ -1 —E (]
= | —5 11 =1
—= =t =

(O — 10 + O

(] 1
= —=
1 —1

a - =— 2
= +9 4+ 0O
1+ =2+ 0

(] 1
= —3
1 —1

=
O
O

O+ 1O+ O
=<+ 4+ O 4+ 0O
O+ OO+ O

=
(]
O

4+ + 15+ O

=24+ 0 4+ 0

| O+
[ — 10O
=5
10

0+ 22 4+ <4

=2+ =2
=
—==
— 1

-5 — =23 — %
—z 1z — =

=
—1=
— <

Put the wvalue of 4, A%, 4% in equation (i’

FlA1 = A% + 44 - A4

Hernce,

— 12 4+ 0 4+ 0O
—<= 4+ O 4+ 0O

1
-3
-1

[— 10 19 = 4 —15 0O m
= | 26 —4=2 —12 |+ 4| -5 11 N =
| 10 —16 — < -2 = = 1
[—10 + 16 — O 19 — 20— 1 =2 4+0-—- 2
=|l2ea-24-2 -4z +44+323 —12+16+0
| 10-2-1 —16+ 16 + 1 - 4+ 82 -0

(&6 —2 &

= |0 <+ <+

| 1 1 <+
6 -2 6
FiA) = |0 4 4
1 1 <+

a



Algebra of Matrices Ex 5.3 Q44

1 0 2
Given that, A=| 0 2 1 |and fix)=x> —6x° +7x + 2
2 0 3

Therefore, flA) =A% —6A% + 7A + 215
First find AZ:

1 02 1 02 5 0 &8
Af=AxaAa=|02 1|x|0o21]|=|2 4 5
2 0 3 2 0 3 8 0 13
Now, Let us find A>:
5 0 & 1 02 21 0 34
A=A wAa=|2 4 5 |x|lo21]|=|12 8 23
80 13 2 0 3 34 0O 55
Thus,
fla)=.43 —6A%2 + 74+ 25
[ 21 0 34 | 5 0 8 [ 10 2 100
=12 823 |-6/24 5 |+7|l 02z 1|+2/0 10
| 34 O 55 | 8 0 13 |2 0 3 001
[ 21 0 34 ] 30 0 48 [ 7 0 14 2 0
=12 823 |—| 12 24 30 |+| © 14 7 |+| 0 2
| 34 0 55 | A48 O 78 | 14 0 21 0 0
[ 21 —-30+7+2 O 34 —48+ 14+ 0
= 12 —12+ 0 8—24+14+2 23 —304+7+0
24 —-48+ 14+ 0 0 55 —-7F8+21+2
[0 00O
=looo|=0
| 00O

Thus, Aisa root of the polyvnomial.
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Siven,

A€ - 44957

O ouw
o uwao
w oo
_
1
m o ot
o T m
+ mom
| |
1
_ 0O 0w
oAt g oow
+ + 1 Lo
4245_H__H__H__H_4
ot
oot _ m oo
44288405D
+++_H_4_H_ [T
oo 0y m T o
++t oo
244__|_898
442_H_EQEDD
+ + + [
T Mt g TOD
+ + + [
oo mom

oo
1L 11




Algebra of Matrices Ex 5.3 Q46

Given,
2 2 0
A=|1 4 0O
O o &
A% - FA+ 107,
(2 =2 0 2 0 2 2 0 i 0 0
=|1 4 ofl1 4 o|-7F|1 4 0oO|+10fo 1 0
0 o0 5|0 o0 5 O o & o o 1
(9 +2+0 6B+8+0 O+0+0 21 14 O 10 0
=2 +4+0 2+16+0 og+0+0 |—| 7 28 o |+ 0 10
0+0+0 O+0+0 0+0+25 0 0o =E 0 0
(11 14 0 21 14 0O 10 0O 0
=|7 18 o0 |-|7F =28 o |+| 0 10 0
0 O 25 o O 35 0 o 10
[11-21+10 14— 14+0 0O-0+0
=| F-7+0 12 - 282+ 10 O-0+0
| O-0+0 O-0+0 2535410
o o o
=|lo o o
o o0 o
=0

Hence,

A% - 7A+10i5=10



Algebra of Matrices Ex 5.3 Q47

R R N
_ [5;-.’—?2 Sy—?u]=[—1a —E.]

—2& + 3= -2 + 3 W =2

Since, carresponding entries of equal matrices are equal, =so

Ex — Tz = —-16 ———1Ii]

—2x + 3= =7 ——=[ii}
By — Tu = -6 ———{iii]
— 2y + 3 =2 ———liv)

Solving equatian (i) and [ii)

10 — 194=z = -2 2
—10x + 15= = 2L
= =23

Put the wvalue of =z in equation (i)
Ex —7(3)=-16

= Hx =16+ 21

= Sx =5

= Ho=1

Solving equation (i) and [iv)
10y —1ets = —12
—10w + 15y =10

o= -2

Put the wvalue of w in equation [iii)

Sy — Fu = -5
= By — 7F[-2)]=-B
— Sv+14 = -5
= S5y = =20
— ¥ o= -4
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Siven,
11T
q - =2 3 g
|0 1] 1 0 1
. [1 1] CIC =
Since, .-£|=[ :|
IR N 1 0 u I P
— A is a matrix of order 2 <3
So,
Leta=|% & <
(o S r
1 1 a3 5 (o 2 = 5
Y =
o 1 a3 e ra 1 0O 1
_. S +aF A 4+e c+c | [3 3 g
O+ 0O+ o+ 1 0O 1

Since, corresponding entries of equal matrices are equal, =so
d=1, =0, F=1
And S+ =3

2+1=23
= =2-1
= =2
b 4+e =3
H4+0=232
b= 3
Aond o+ F =5
o+ 1 =05
= = 4
Hence,

]
N

Algebra of Matrices Ex 5.3 Q48(ii)

S

|
| —
o1
oW
0



Itis given that:

A I 2 3 i} -7 -8 -9

4 5 6 2 4 6
The matrix given onthe RH.S. of the equationisa 2 x 3 matrix and the one given on the
L.HS. of the equationisa 2 x 3 matrix. Therefore, X has to bea 2 x 2 matrix.

a ¢
Now, let X =
b

Therefore, we have:

a e |1 2 31.[<7 -8 -9

b dll 4 5 6| | 2 4 6
[a+4c 2a+5¢ 3a+ﬁc] [—? -8 -9}

= —

b+dd  2b+5d  3b+6d 2 4 6

Equating the corresponding elements of the two matrices, we have:
a+dec=-7. 2a+5=-8, da+6c=-9

b+dd=2. 2b+5d=4. 3b+6d=06
Now,a+dc=-T=a=-T-4¢
L2a+5¢=-8=-14-8c+5c=-8

=-3c=6

=c=-2
ca=-T-4(-2)=-7+8=I
Now, b+4d=2=h=2-4d
L2b+5d=4=>4-84d+5d=4

=-3d=0

=d=0
~b=2-4(0)=2
Thus.a=1,b=2,¢=-2,d=0

I -2
Hence, the required matrix X is [2 .‘



Algebra of Matrices Ex 5.3 Q48(iii)

We know that two matrices B and C are eligible

for the product BC only when number of columns of B

is equal to number of rows in C, So, from the given definition
we can condude that the order of matrix Ais 1x3 0.2, we can
assume A = [x; %, Xg].

Therefore,
4 -4 8 4
1| [% % Xglye= |-1 2 1]
3l -3 6 3]
[x(x,) Ax(xy) dx(xg) -4 8 4
= Tx(oy) 1x(xa) 1x{x)| =1]-1 2 1
_3x[><1) 3x (%) 3x (%) - -3 6 3],
[Ax, dx, dxg -4 g 4
= E O S =|-1 2 1
| 3%y 3%y gl 73 6 3.
= Ay =-4 , 4, =8, 4dx, =4
Solving Xy= -1,x,= 2, %=1
So, matrix A= [-1 2 1]
Algebra of Matrices Ex 5.3 Q48(iv)
Using matrix multiplication,
-1 0 -1 1
Let, A, =[2 1 3],A, =|-1 1 0|andA=|0
o 1 1 -1
-1 0 -1
NOWJAl.ﬁkz: [2 1 3] -1 1 0]=
o 1 1
= [(2x-1)+[1x-1)+ [3x0) [2x0)+[1x1)+ [3x1) [2x-1)+[1x0)+ (3 x1]]
= [—3 4 1:|
1
and (A8, = [-3 4 1]| 0
-1

=[[-3x1)+[4x0)+ (1 x-1]]
(A ADAy = [-4]= A
Therefore matrix A = [- 4]
Mote | The problem can also be solved by calculating (A A;) first
then pre multiplying it with A, as matrix multiplication is
associative but one must not change the order of multiplication.



Algebra of Matrices Ex 5.3 Q49

Let .-q—ab
! e o

R
= [2iL 76 e

. a+4H —2a+4H ]| [6 0O
c 4+ 2o+ T o G

Since, corresponding entries of equal matrices are equal, =so
S+ H =56

-2 +4H =0
c+ o =0
—2c+ 4d = 6 ———[iw]

Solving equation (il and [ii)
4+ 4bh =24

— 23+ 45 =0
+y (-

(=r=] = 24

im =eqgquaticomn [1]
o = =
= =

= — <
s =

=olwinmng equaticormn [iii])

e - =P — 1O

=1
—"
=1

o

I

=] Ci~T)

1
||

Fiat 3 = A irm s=gu St [iiiy
= 4+ o = 1

H =rm —=,
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S 0 =

b
b
|

b
N
!

b
N

||
i

||
i

—

~ T = i = =" raill rra = Er i =<
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Solving the LHS of the given equation we have

-x + 1

1

. ]

= =[]
0 -x+1
A+B= Lc +1 O }
(*5*+B)2:L<?ri _X;T{xii _XJI}H
oo [ ]
(A+BP = [1_;2 1-D><2}

[X)xD (
¢ 0 10
a2 4p2 = | +
l[ﬁl x4 001
2 ypro |0
0 1-x

Subsituting the value of x* = - 1in the LHS and RHS above,

2
& (A+BY = i-x* 0 | _[1+1 0] _ ED,and
0 1-x%° 0 1+1 02

ﬁ2+52:1-><2 0 ]_Ji+1t 0] _[20
0 1-% 0 1+1 02

= (A+B¥ =A% +B%

H

(DxD)+[1x1)

(1x0)+[0x1) (lxi



Algebra of Matrices Ex 5.3 Q52

+ _120___.)_22_
+ T 1T 1 - = _9|_
o Yo s P e R I LA T
[ 331_
LR ) ! )
Py B TR Ty B o
O o - o~
e B T T et — O 0w
12@. 1 1 _|12D_ ] L
¢ 4 e <
_ + o mﬁ_.
i I e —
= <l = <L
o o
= £
= =
(] o
) 5

FHS verified.

So, LHS



Algebra of Matrices Ex 5.3 Q53
We have,

a-l> "
5
(Rl ] PR R st ]

_[29 -25
20 24 |

Sa— [—15 25} and —14I=[_14 0 }

20 -10 0O -14
f2SA_{d] = 29 -25 .\ -15 25 N -14 0O
-20 24 20 -10 o -14

29-15-14 25+ 25+ 0
20+ 204+ 0 24-104+ - 14

o

Moy,
AZ-BA-14] =0
= AZ = BN + 141
= AT=A%A=(5A+ 14D A
. AP AZA — GAZ 4+ 14A By using dist. of mgtrlces .r:u.uer
matrix addition
29 -25 3 -5
= A*=5 + 14
[—ED 24} {—4 2}
3 145 -125 42 /0
= L7 = +
-100 120 -56 28
= A% =

1587 -195
-156 142
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We have,

P(x). Ply) = [r:os X sin ><:|[ COS ¥ sin y:|

- 8N ¥ Ccosx||-siny Cosy

COS X COS Y - SN X siny SNy Cos ¥ 4+ Sin X Ccos y
= P00 Py) = | Yy siny e }
-SiNX COsSY - COS X siny - SN xXsiny + COos X Cosy
oos (% 4+ ) sin(x + )

= Hx)L P =
PO PLy) [—Siﬂ (% +v) cosix +v)

} = Pix + v)
Moy,
Cos sin COsX SN
Py, P(x)=[ S Y ‘*’}[ _ }
-siny cosvy||-sinx cosx
OO YW COS ¥ - SIN Y SN X i % cos Y 4+ Sin oy 08 X
:Pwm:m[.“ y in X sinx 05y + sin }
- 5Ny 0DS X - COS Y SiN X - SNy sin X + Cos Yy COs X
oos (% 4+ v sin(x 4+ v
= CPix) =
Rly) POx) [—sin (% + ) o8 (x4 v)
PR Py = P (x+ y) = Pyl P(x)

}=P[x+y]

We have,
¥ 0 0 a 00
P=|0 v 0],Q=|0 b O
0o z 0 0 c
¥ O Ofja 0 0
S0, PO = DyD{DbD
O 0 z{|0O 0O ¢
wxa 0 0
=| 0 v =xb 0
] 8] Z % C
(va O O
= |0 vb O
0 0 zc
a 0 0Ol 0 0
and QP =0 b O||0 v O
o 0 cfj0o 0 z
[ ax x 0
= 0 b o= v 0
0 0 C ®x Z
ax 0 0
= 0 by O
0 0 zc
as, xa =ax,vb=Dby, zc = cz
¥a 0 0

PO=|0 wvb 0= QP
o 0 zZc
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e have,
2 0 1
A=12 1 3
1 -10
Then,
20 12 0 i 2%2 + 0x2+ 1x1 2x0+ 0x 1+ 1x-1 2x1+0x3+ 1x0
AP AA=S2 1 3|2 1 3|= | 2x2+1x2+3x1 2x0+0x1+ 1x-1 2x1+ 1x3+3x0 |
1 -1 01 -1 0] [1x2+-1x2+40x1 1x0+-1x1+0x-1 1x1+-1x3+ 0x0
-10 0 -5 400
-54=|-10 -5 -15|, 1 =|0 4 O
5 5 0 00 4
5 -1 5 -0 0 5] [400
Hence, A%-SA8+4l=1{9 -2 5 |+ |-10 -5 -15| 4|0 4 O
0 -1-2 -5 5 0 004

[5-10+4 -1+0+0 5-5+0
AZ-SAH4] = | 9-1040 -2-54+4 515+ 0
| 050 14540 -240+4
-1 -1 -3
= |-1 -3 -10
5 4 2
Mow, given is AZ-SA+414%=C0
= X = - A%-5A+4])
-1 -1 -3
= -|-1 -3 -10
-5 4 2
3
0

N
MI—'—

s
Il
Il:_,l'l . '_LI



Algebra of Matrices Ex 5.3 Q56

Given,
1 1
A =
o1

1 . L . . .
To prove A% = [ ﬂ we will use the principle of mathematical induction,

Step 1: Puthn=1
11

Al =
01

A" s true far v =1

Sa,

Step 2: Let, 4% be true for n = &, then

Ak ={1 k} i)

o1

1 k+1}

Step 3: We have to show that 4%+ = [EI )
S0,
AR = At . 4
1 &1 1 . . . .
=10 1llo 1 {using equation (i) and given}

_|1+0 1+&
O+0 0O+1

,.EI":(+1= 1 1+%&
Q 1

This shows that A" is true far n = & +1 whenever itis true for n = &

Hence, by the principle of mathem atical induction 4% is true for all positive integer,

Algebra of Matrices Ex 5.3 Q52



Given,

-5 7]
L bl

To prove A% = Ta-1 we will use the principle of mathem atical induction,

] 1
Step 1! Puth =1

5t b[al_l)
a-1
] 1

a-[2 7]

A% is true farm =1

At =

50,

Step 2! Let, A7 is true for n =&, so,
& b(ak - 1)
& J L S .
A* = -1 ———[lj
] 1

Step 3. We have to show that

K+l b{ak ~ 1)

k4l _ | 3
A B a-1
] 1
Mo,
A% = g% g
] s s
| ———«|7 {using equation (i) and given}
-1 o 1
0 1
[ bfa -1
_la**t 40 a"‘b+g
a-1
| O+0O O+1
'am A -ab+db-b
= a-1
] 1

Algebra of Matrices Ex 5.3 Q57 pending

&+l a'#+1 M
A = a-1

o 1
So,
A% is true farn = & +1 whenever itis true h = k.

Hence, by principle of mathem atical induction A" is true for all positive integer a.
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Given,
4 = cosd Jsing
isinEd cosd

To show that,

AR = cosng ’S”—'ﬂﬂ for all ne M.

L sinng  cosnd
Futrn=1

A=

[cosg ising
|/ sing  cosd&
S50,
A% is true forn =1
Let, A" is true far = &, so
& cosk&8 Jisink&
A% =
{sink® cos&kd

Mow, we have to show that,
ghet _ cos(k +1)8 fsin(k +1)8
B a'5in(ﬁ<+1j5' |::|:|5|:!< +1:|.9
Maw, A%t = 4% . g
[ cos k& ."Sir‘l.f{-S':H:EDS-S' ."Siné'}

|/ sink& cosk& ||fsingd cosé

2

[coskocos8+i2sinkdsing (2coskdsing+sinkdcosg
|/ sink&Gcosd +icoskdsing [Csink&sing +cosfcosks

[cos k@ cos @ - sink&sing (cosk&sing + sink& cos &)
B J'[SiﬂkS:DSkSSiﬂ-S‘j cosk&@rcosd —sink&sing

_ [cos(& +1)8 isinfk +1)8
B _."Sin[k +1j-5' CDS(k +1j5'

Sa, A" is true for v = & +1 whenever it is true far » = &,

Hence, By principle of mathem atical induction 47 is true for all positive integer,



Algebra of Matrices Ex 5.3 Q59

Given,

lc05m+5ina JZ sine :|

-2 sine COS x — Sikic

COS e + Sinfc J§5ir‘| e

To prove Pin): A7 = [ ]we use mathem atical induction,

—f2 sinne COShe — Sin b

Step 1: To show P{1Yis true,

A" s true farn =1

Step 2: Let, P{k) be true, so
a - COska + Sin ke N2 sinke
-2 sinke cosko — Sinke

Step 3: Let, P{k)is true.

Mow, we have to show that
gt =[c05[k+lja+5in[k+1jm -.,.ESin(k + 1) ]
-v2sin(kl)a cos(k + e —sin(k + 1)
T i,
A¥+L = gk g
[cos ke +sinke V2 sinke COSce 4+ Sifc J2sine
-2 sin ke CDSR&—Sina}l —\Esin.:c I:I:ISc:c—Sir‘lﬂ::|

cosko +sink 2 =in
(Ccoske +sinka)(cose +sina) - 2sine sinke li “ “:'*-'r o
+nf2 sinke [Cosa - sina)

-2 s5inke sing + (COSko - Sink
[c05a+5iﬂaj[—\55inka)—\Eziﬂa[cuzkm—Sinkaj o Sine + | o oy

|:|:::|5.:c - 5in r:cj

Cos ko COSe + Sinka cOSe + COS Ea SN -J'Ecnzka Sinoc + \Eziﬂa Sinko +

+sina sinke - 2 sina sinka 2 sinke cos @ - V2 sinke sine
2 cos e sine — 2 sine sinke — 2 sine —2sinke sine + cos e cose — COSa
Cos & + +f2 sine Sin ke Sinkm — sine coske Sine sin ko

COS ¢ COSE e + Sine Sinkc ) )
«JE(Smk.:c COS & + 005 ke Sine)

Sine cOska + Sinkoe COS

COSka COSc — Sinke Sine —

—*JEES'”k'I COS & + £0S K Sina) (sinkemcosa + sine cOS Ka

_CDS(k+1:|.:c+5ir‘||:.f< +1)e \I'ESir‘IIZ.f{+1:|ﬂ:
-2 sin(k +1)e cos(k +1)m - sinfk +1)

So,P{k +1)is true whenever 2{k)is true,

Herce, by principle of mathem atical induction £{n) is true for all positive integer.
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Given,
1 1 1
A=|0 1 1
oo 1
nin+1)]
L 5 et
2
To prove, A" = |0 1 " . we will use the principle of mathem atical induction,
] 1
Step 1! Putrn =1
111+1
It |
e 1 1 1
Al=|0o 1 1 =011
0 0 1 001

So, A% is true forn =1

Step 2 Let, A" be true for n = &, so,

k(k+1

1kg
2

A* =0 1 [k+1)
00 1

Step 2 We will prove that A" be true forn =% +1

M oy,
LR L.

k41
L ox Klk+n
o 1 1
=|0 1 & o 1 {using equation (i} and given
o o 1 o o
[ .f<|:.f<:+1:|
1+0+0 1+&+0 1+.¢:+T
=|0+0+0 O4+1+0 O0+1+&
O+0+0 O+0+4+0 o+0+1

(& + 1)k +2)

1 [k+1

(k +1) :

-|o 1 (& +1)
0 0 1

Hence, A% is true farn = & + 1 whenever it is true for n = &

So, by principle of mathem atical induction 47 is true for all positive integer f.
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we will prove P(n): A" = 87 [S +(r+1) C] is true for all natural numbers

using mathem atical induction,

Giver,
PR - ol Tour ks Sl o s
A=B+0C

Squaring both the sides, so
A% = (8 +C)

= A= (B +Ci(B+C)

= A2 =B xE+BC+CE+CxC {using distributive property}
= R Bt Tt T e {using 8C = C8 given|

= A% =82 428C+0 [Sir'n::e, given C? =III]

= cAteBf w280 -—(1)

A% =B (8+2C)

MHow, consideaer
Pina: AT =578 4+ (m+1)C]

Step 1: Tp prove P{13is true, put =1

At —glle +(1+1)C]
A< = 8[8 + 2]
A% = 8% yz28C

From equation (i), P{1)is true.

Step 2! Suppose Pkl is true.
A% = g2f (8 + [k +1) <] — (2]



Step 3 Mow, we hawve to show that P{k+ 1% is true,

That is we need to prove that,

k+1
a2 og [8 +[k+2)C]

[ 2w,
l'qu'ilt'+2 i .'qk XAZ
-8l s ke x[B(B+2C)]
= 8"‘[5 +EC ]x[g +2c:|

= B* [.5 B +BuZC +kC %8B +2kc2]

=gk [52+25c+k5c+2k xEI]

- 8% [87+BC[2+44)]
=8 xa[B+(k +2)C]
=g [a+(k+2)C]

So, Eimyis true for n=k +1 whenever #{riis true forn =k

[Sir‘H:E B Ea e III}

Therefare by principle of mathematical induction #{r}is true for all natural number,



Algebra of Matrices Ex 5.3 Q62
Given,

A =diag(a,b,c]
Show that,

A% = diag(a”,b”Jc”:]
Step 1! Puthn =1

Al = diag{alJbl,cl)

A =diag(a b, c)
S0,

A% s true forn =1

Step 2: Let, A" be true for n =%, so,
A% = diag(a‘mbhc‘f) -~ (i)

Step 3: Now, we have to show that,

l.q.fc+1 _ d|ag (ak+ijbk+1JCk+1)
M 0,
AL o g% ke
= diag(ak,b*,c*}x diag(a, b, c) {u5ir‘u;| equation (i) and giﬁ.ren}
# 0o olfa oo
At o »* ollo b O
0 0 C‘{J oo c
_akxa+D+El O+0+0 O+0+0
-| o+o0+0 O+b%¥xb+0  0+04+0
O+0+0 Oo+0+0 D+D+ck:-cr:
_a.fc'+1 0 0
— 0 bk-‘-l 0
0 C.ﬂf+1
l.q.fc'+1 — I:“-Elg {&k+1,bk+ljck+1:}

So, 2(n)is true for 1 = & +1 whenever Pin) is true for n = k.

Hence, by principle of mathem atical induction A% is true for all positive integer.



Algebra of Matrices Ex 5.3 Q64

Givern,

order of matriz X = [2+58) =<[=+2)

order of matriz ¥ = (& + 1) <[22 +3)
Sivern, X[a+b)¢[e+2)'v[b+1)c[e+3) 2xist,
— a+2=8+1
SRR - S— =i}
And

Vba U243 [a4b)(s +2) EHISES.

== a+3=a+b
= Hh =23
Put & = 3 in equation (i),

a—h=-1

2-3=-=1

a2=3-1

a =72
So, =2, h=232
S0,

order of X = (a+b81=(a+2)
=(2+3)=[2+ 2)
=5=4
Crger af o= |:.":,~+1:|:-c:|:a+3:|
(Z2+1) =2 +3)
=4 =5
rder of Mo 4% 4.5 = E=xE
Crcder of My s¥s.4 = 44

Sa, order of XY and ¥YX are not same and they are not equal
but both are square matrio=s.



Algebra of Matrices Ex 5.3 Q65(i)

Let, A = I:a D:l

=[o ¢l

o o |’
(= O o &
A = =
o o||lo o
O 4+ O =H 4+ 0
C|lo+0 o4+ 0
a= _ o =
K= 0
= .9 _ o ] = O
o o]lo o
__EI+III O+ O
| O+ O o+ 0
= _ (M| (M|
o o

From eguation(il and [ii)
AE = 2 A

A=[a D:|J5=|:D 5
o 0O o o

Algebra of Matrices Ex 5.3 Q65(ii)

wo =

=
N

7

=

L = 1, e | = [
-
I |
[
-
-~ === ——
—a —— 1
I | I |
- -
HFHH == r— —— _
= == e -
R L LN B —
—
= | _
I:I:I
N

=]

==
==
—— L1
—— 1
=== L1
=== 1



Algebra of Matrices Ex 5.3 Q65(iii)

ver a-[o 2] = -] Al

= _ [ 1 .E.-:l[.l’_—,- EI:|
— _ _ -
O 4+ O O 4+ O
T |lo+o o+ o
= O
— | o |:|:|
~ == =
= . £ D][D .=—.-:|
= (| o O
[ 4+ O =5 4 O
~ |lo+ o O+ 0O
[ 1T =T
= D]
= A =
Hermnoce,
for A= = 0O arnmnd SS9 = 0O wwwe Fhhawe,

= =] == =]

Algebra of Matrices Ex 5.3 Q65(iv)

S P ) A

Here,
A == A, = ==
[ 1 O O (] 1 O O (]
K= D][—l D:|=[|:| D][D 1:|
(O + O O+ O O+ O O+ O
o+0 o4+ o =[|:|+|:| 0O+ O
(] (] O
ol -1a &l
LHS = RPHS
o,

tfor A4 = 0O, =< = 0O but A= = A
Vol hhawe,

- = 1 D,.5= (] D,-:‘__,‘=D (]
i i — 1 (] i 1
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Given,
A and & are square matices of same order

(A+8)°=[4+8)(A+8)

AlA+B)1+E([A+B) {using distributive property}
AxA+ AB +8A + B®

A2+ AB +BA+ E*

But,
(A +.5:|2 = A% + 248 + 8% is possible only when A8 = BA

Here, we can not say that A8 = 84

S0,
(A +.5j2 = A® + 248 + &% does not hald.

Algebra of Matrices Ex 5.3 Q67

Given, A4 and 8 are square matrices of same order,

() (A+8) =(4+8)(4+8)

AlA+81+E[A+E8) {using distributive property]
AxA+AE+E8A+E =8

= A%+ A8 + BA + 87

= A%+ 248 + 87
Since, in general matix multiplication is not commutative [A8 = 84)

So, (A+8)° = A%+248 + 82

(i) (A-8)7%=(4-8)(4-8)

AlA-81-EB(A-8) {using distributive property] .
AxA- A8 —BA+E =8

A% - AB - BA+ &7

=A% - 248 + 87

Since, in general matrix multiplication is not commutative (A2 = 24}, so

So, (H—Bf#fﬁ—EHB+BE

(i) (A+8)[A-81=A[A-81+8[A-8) {using distributive property]
AxA-AE+E8A-E =&

A*- A8 +8A-8°

_a%2_g?

Since, in general matix multiplication is not commutative [HS #B.iljj

S0, [A+8)(A-8)=A"-8°
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The given equality is true only when we choose 4 and B to be a
square matrix in such a way that AB =BA else the result is not true
in general.

1 0 0 o1 0
Example: LetA =1 1 O|andB=|2 1 0O
o o 1 o o1
1 0o oo 1 0
Here 4B = |1 1 0O }|2 1 0O
o o 1001
1l 04+0x240x0 1xl4+0x14+0x0 1xO0+0x04+0x1
= |:1xD+1x2+Dn<D 1l 1+l 14+0x 0 1w0+1xO04+0x1
Dx0+0x241x0 O0xl140x1+1x0 O0x040x04+1x1
o1 0
=|:1 2 0
oo 1
o1 o)1 0o 0
and BA = {2 1 0jf1 1 O
oo 10 o 1
Oxl4+1x14+0x0 O0xO0+1x14+40x0 Ox04+1x04+0x1
=|2x 1+H1x140x0 Z2x04+1x14+0x0 Z2x04+1=x040x1
Oxl+0x 14+1x0 OxO0+0x14+1x0 O0xO04+0x0+1x1
11 0
=2 1 0
o od
AB = BA
o1 0 (0 1 0
Mow, (ABY =1 2 O] |1 2 O
oo 1|0 01

(0% 041 % 1+0%x0 Oxl+1x240x0 OxO+1x04+0x1
= 1042 x14+0x0 1xl+lw240x0 1x042x04+0x1
| Ox04+0x1+1x0 Ox140x2+1x0 OxO0+0x0+1x1

1 2 0
=[2 5 0
00 i
1 0 01 0 0
Al=1 1 Ofl1 1 O
o0 0 1|00 1

1x14+0x 140x0 1x04+0x140x0 1x04+0x0+0x1
= 1wl+lel+0x0 1x0O+1xl140x0 1xO04+1x0+0x1
Oxl+0x14+1x0 OxC4+H0x14+1x0 OxO04+0x04+1x1
1 00
=|2 1 0
o od

[D 1 D—”D 1 [:q



B:=|2 1 0|2 1 O
O 0 1|00 1

(0 0+1x240x0 Oxl+lxi+0x0 Ox0O4+1x04+0x%1
= [Z2x04+1x240x0 Z2el+lel+0x0 2x041x0+0x1
_DxD+Dx2+1xD Del+0x14+1x0 Ox040x0+1x1

1 1 0
0
1

1 2
oo
1 00t 10
ABP=|2 1 0|1 2 0

o0 1jo 01
(1% 14+0x14+0x0 1x14+0x24+0x0 1x0+0x04+0x1
=|Z2x14+1x14+0x0 Z2xl+1x240x0 2x04+1x0+0x1

_[:Ix 1+0x14+1x0 DOx1+0x24+1=x0 O0x04+0x0+1x1

1 1 0
=3 4 0
o o1
We can see that if we have A and B two square matrices
with AB = BA then (BB = A2E?

Algebra of Matrices Ex 5.3 Q69

Given,
& and B two square matrices of same order such that
AB = BA,
Toprove : (A+BP = A% + 24B + B?
Mow, solving LHS gives,
(A+B) = (& + B A+B)
= A(A+B) + B(A + B) [by dist. of matrix mulh’plicat.i-:.:un }
over addition

— AT 4 AR 4+ BA 4 B2 by dist. of matrix multiplication
over addition

= A+ 20B +B? [As, AB = BA]
= RHS
Hence proved,
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= 1 =}
] 1 1 1
GI'-.-'EI“I,.-':l=|: ],.5= L= 2], =] -3
= = =
—-= =+ =
1 1 1 = 1
.--'i|.5=|:3 = 3] L= =
—= =+
. 2+5 - = 1+ 2+ <
T |la+1E—-— 85 Z4+E 41z
5 i ]
A8 = ———1i}
1= =1
<} =
[1 1 1:|
= —= 5
= = =
L= O
- <+ — 2 4+ 5 Z 4+ 54+ 0
12— 9+ 15 5+ 15+ 0

= w

[ ]

From eguation [i1 and [ii)
AL A
Algebra of Matrices Ex 5.3 Q71

A

The number of items purchased by A, 8 and O are represented in

rm atrix form as,

MHotebook FPens Pencils

A 144 a0 T2

Ho= B 120 T2 =k
Ly 122 156 =]

Moaw, matriz formed by the cost of eadch items is given by,

o=

A

0O.40 |Hote book

1.25 Fen
0.25 FPendal
Individual bill can be calculated by
[144 60 7F2|[0.40
= [120 T2 84 1]11.25
| 122 156 956 o.z25

A

Bill
Bill
Bill

[ C7. 60+ 7F5.00+2E5.20
42.00 +90.00 + 29 .40
|52.80+195.00+33.60
(157 .80
167 .40
221,40

ofd4 =Rs 157.20
of £ = Rs 167.40
of & =Rs 281.40
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Matriz representation of stock of various types of book in the store is given by,

Phwsics Chemistry Mathem atics
¥ = [120 96 60]

Matriz representation of sellin price [Rs)) of each boak is given by

2.20 Physics
Y =3.45| Chemistry
4 .50 |Mathem atics

So, totaol amount recieved by the store from sellin all the items is given by,
8.30
Xy =[120 96 60]|3.45
4.50
= [(120) (8.30) + (26]) (2.45) + (60) (4.50] ]
=[996 +331.20 +270]
=[1597.20]

Required amount=Rs 1597 .20

Algebra of Matrices Ex 5.3 Q73
Givern,
The cost per contact (in paise) is given by
40 || Telephone

A= (100 Housecall
50 Letter

The number of contact of each type made in two cities X and v is given by.
Telephone Housecall Letter
100o E&oo LSooo
B [ 2000 1000 1IIII:IIIIEI:|

Total amount spent by the group in the two cities X and v can be given by

ano
5o

5.4 - 1000 500 50oo
2000 1000 10000

_ | 40000 + 50000+ 250000
120000+ 100000+ 500000

_ | =40000 ) A
FZ2Ooooo |
Hence,
Amount spend on X = Rs 3400
Amount spend on ¥ = Rs F200
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(a) Let Rs x be invested in the first bond. Then, the sum of money invested in the second
bond will be Rs (30000 —x).

Itis given that the first bond pays 5% interest per year and the second bond pays 7%
interest per year.

Therefore_ in order to obtain an annual total interest of Rs 1800 we have:

5
5 (30000-x)] 197 | <1800 [5.1_ Fﬁrlyearzprmm?;:]x Ra‘j
100

sx 7(30000-x)

=+
100 100
= 5x + 210000 - 7x = 180000

= 210000 - 2x = 180000
—» 2x = 210000 - 180000
= 2x =30000

= x=15000

=1800

Thus. in order to obtain an annual total interest of Rs 1800, the trust fund should invest
Rs 15000 in the first bond and the remaining Rs 15000 in the second bond.

(b) Let Rs x be invested in the firstbond. Then, the sum of money invested in the second
bond will be Rs (30000 —x).

Therefore, in order to obtain an annual total interest of Rs 2000, we have:

5
100 _
[x (30000-x)] 5 |=2000

100

5x 7(30000-x)
="
100 100
= 5x+ 210000 - 7x = 200000
= 210000 - 2x = 200000
= 2x = 210000 - 200000
= 2x =10000
= x = 5000
Thus, in order to obtain an annual total interest of Rs 2000, the trust fund should invest
Rs 5000 in the first bond and the remaining Rs 25000 in the second bond

= 2000
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The cost for each mode per attempt is representad
by 3= 1 matrix:
50
A= | 20
40
The number of attempts made in the three villages
X, Y, and Z are represented by a 3 = 3 matrix:

400 300 100
B =300 250 V5
500 400 150

The total cost incurred by the prganization for the three
villages seperately is given by matrix multplication

400 300 100 || 50
BA = | 300 250 V5 |20
S00 400 150 | 40

400 % S0+ 300 % 20+ 100 % 40
BA=| Z00x50+250x 20+ 75x40
S00x 504+ 400% 20+ 150 x40
30,000
= | 23,000
39,000
MNote: The answer given in the book is incorrect,
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Let F be the family matrix and R be the requirement matrix, Then,

Mlen Wiomen Children
F o Family Al 4 & 2
Familyv B| 2 2 4

Calories  Portein
Men 2400 45
R =Women 1200 55
Children 1200 353

The requirement of calories and protein of each of the
two families is given by the product matrix FR, as matrix F has number
of columns equal to number of rows of R thus

4 6 5 2400 45
FR. = 5 5 4 1900 55
- 1200 =3

R = [4x 240046 x 190042 x 1800 4 x 45+6 x 5542 x 33
|2 % 240042 1900+4 12800 2x 45422 55+4 < 33

Calories Protein
_ Family A 24600 576
Family B| 15800 S332

we can say that balanced diet having the required amount of
calories and protein must be taken by eadh of the family.
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The cost per contact (in paisa) is given in matrix & as
140 | Telephone
A=200 Housecalls
150 | Letters

The number of contacts of each type made in two
ciies ¥ and ¥ is given in the matrix B as
Telephone Housecalls Letters
g o City X [moo 500 5@00}
City v | 3000 1000 10000
The total amout of money spent by party in eadh
of the dty for the election is given by the matrix
multiplication .

1000 500 s0007| 29
- [3000 1000 mooo} 200
150

3000« 140 + 1000 ¢ 200 + 10000 x 150

Tty x| 990000

 City Y[EIEDDDD}
The total amout of money spent by party in ead
of the dty for the election in rupees is given by

1 3Gty x| 990000

_[EJ City Y[EIEDDDD}

_ Ciny X[ 9900

 City Y[EIEDD}
One sould consider sodal activities before casting
his/her vote to the party.

_[ 1000 % 140 + 500 % 200 + 5000 150 }





