Ex 5.1

Algebra of Matrices Ex 5.1 Q1

We know that if a matrix is of the arder 71X 1 it has mn elements. Thus, to find all the possible orders of a matrix having 8 elements, we have to
find all the ordered pairs of natural numbers whose products is 8.

The ordered pairs are: [1x8),(8x1),(2x4),(4x2)
(1,5)and (5, 1]€IE the ordered pairs of natural numbers whose product is 5.

Hence, the possible orders of amatrix having 5 elements are L X5 and 5 x 1
Algebra of Matrices Ex 5.1 Q2
2 3 =5 2 -1
IfA=[a;]=|1 4 9 |and B=[b;]|=|-3 4
o v -z 1 2

] @ps +b5 =4+(-3)=1
Hence, & +by = 1
(i) Sy byy + Spobop = (2)(2) +(4) (4] = 4+ 16 = 20
Hence,
311 Dyy + Fppbpp = 20
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Here, A= [a,-j-]&tq

Ry o= firstrow of A =[3;323 34 |,

So, order of 8, = 1= 4

C. = Secondcolumnof A

_532_31

OrderofC, = 3 =1
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Let A= (a;), .

H=[au 31 513} _

21 Sz d3
() e

So, using equation (i)

1 2 3
A =
[E 4 E|i|

(i) a; =2r-j
F=2(1)-1=1 3,=2(1)-2=0, a5=2(1)-3=-1
33 =2(2)-1=3, 3,,=2(2)-2=2, a,3,=2{2)-3=1

Using equation [i)

1 0 -1
A =
[321}



i Sy =1+]
511=1+1=EJ 512=1+E=3_| 513=1+3=4
521=E+1=3J 522=E+E=4_| 523=E+3=5

Lising equation (i)

A=[2 3 4}
3 45

2
) ay- L)

1+1)° (1+2)° a (1+3)°

M=o TS ST S deT T =8
o 2+1)2=E . =(2+2)2= . _(2+3)2=§
21 o E-‘ 22 o L2 o o

=
EEB

A = 25
Ea?
2
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gz1 T2
2
. [F+ 7]
II":] Sy = =
. =(1+1f=E . =(1+2)2=E
11 o L 1z = E.l
2 2
521=(2+1j =EJ 522=(E+2j _ s,
2 2 2
Using equatian i)
5 2
a2
2 g
2
2
N (i -7
) ey
2 2
all:(l—lj _ o, 5‘12=|:1+E) =1,
2 2 2
2 2
521=(E_1) =£;522=(E_Ej =10,
2 2 2
Using equatian i)
a L
4 = 2
L
2



(i) ey =t
N T S S ¢ 51 -
- 2 ]
N Gl O) N Chot1 )
z 2
Using equation [i)
1 g
A =[E 2 ]
-
_ (2F + J)
() 3= 5
L e oo (teg) o
2 2 2
o (2(2)+2)° 25 L (2(2)+2)°
21 — o - o Loz T o

Using equation [i)

[ g
= =
A = c
— 18
| 2 i



() PR =k
L, P31 p@-3e)_,
2 2 2
N I RETC IR TG RIS
2 2 2

Using equation [i)

2

I~
Il
[ S
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F11 Tz Tz T4
Here, A= {5';}')3‘4 =821 Saz Gz Gy ===

Fz1 Tz Fm Tag

(i ay=ie)
5'11=1+1=2_. -5'12=1+2=3_. -5'13=1+3=4_. -5'14=1+4=5

Using equation (i)
2 3 4 5
A=|13 4 5 b6
4 L a6 7

iy Sp=1-]

313=1-1=10, #3=1-2=-1, 3;3=1-3=-2, 34=1-4= -3
S5y =2-1=1, 333=2-2=0, 333=2-3=-1, Gq =2 -4=-2
33 =3-1=2, 33, =3-2=1, 353=3-3=0, 33, =3-4=-1

Using equation (i)
g -1 -2 -3
A=|1 0 -1 -2
2 1 0o -1



[iv] 3y =

31 =1, G2=2, 3z =3, 34 =%
21 =1 S2=2, 312=3, Fqa=+4
Sy =1, 3 =2, 335=3, 8335=4

Using Equation(i),
1 2 2 4
A=11 2 3 4
1 2 2 4
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Herg,

11 Fz
g2y Jz
A= |ay =

[’114"3 d31  Faz
F41 42

|

(2] 3y = Ea+j—_
3y =2[2)+— =8, 3 =2[2)+
33 =2[3)+==9, 353, =23+
341 = 2[4+ — =12, 35, = 2(4)

c
S
i 65%
9%?
_121:}23—5_

3
dzz
gz
F43
= 1 7
=__l =El — e —
7 e ”+3 3
2 14
=5, Gy = 2(2)+ 2=
523 (J+3 3
15 3
=ie— =23 s ?
5 Sz (j+3
28
— =10, =24 +=- ==
+ 43 (4] + =



&) &=

Fi1=L Fz=1 3z=1

SR e s
Sz = 3, 3z = 3 gz = 3
a4y = By =% 43 = 4

Using equation i)
L 1

E
2 2
3 3
4 4

F LI [
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Given,

ax + 4y 2 H-dy | |22 4
F+hbH 2a-b -1 E -5 -1

Since corresponding entries of equal matrix are equal.
=1u

3x + 4y =2 - i)
X -2y =4 -—={ii}
a+hb="5 -==[iii}
23 - b =-5 -—=[iv]

Salving equation (i) and [iii)

dx -4y =2
ax-—fhy =12
) s [
10y =-10
0.
10

Puty =1in equation [ii)
X -2y =4
¥ -2(-1)=4
X =42
X =12

Mow, solving equation [iil) snd [iv),
23 +2bH =10

23- b =-E
() (+) [+

db =15
|'!_-J=—

3
h=5

Put the value of & in equation of [iii)

a+b="5

a+5L==E
a=5-5%
a=10

Hence,
¥ =2 v=-1a3=0,b=5
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Given,

2x -3y a-b 3 {1 -2 3
1 x+4y Za+4b| |1 B 29

Since corresponding entries of equal matrix are equal.
50,
2x -3y =1 —
X -b=-2 ---
¥ -4y =0 —
da+ 40 =29 ---

Solving equation (i) and [iii)

2y -3y =1
N
-11y =-11
_-11
gy
J'_.-'=

Put the value of y in equation [i},
2y -3y =1
Zx-3l)=1

2x - 3=1

2x

25 = 4

I
=
—+
ik}

Saolving equation (i) and [iv)

43- 4b = -5
33 - 4b = 29
73 =21
21

= —

=

3=23



Put 3= 3 in equation fi},
3_h=-2
h=3+2
h=5

Hence,
¥ =2, v=1 =3, b=5
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A= the given matrices are equal, therefore their corresponding elements
must be equal

Comparing the corresponding elements, weget

Za+h=4 -—-—-=ii)
a-2b=-3 - - ==
fc-d=11 - — = ={iii}
4c+3d=24 - — = =iV

Multiplying (i) by 2 and adding to (i)
fa =5 = a=1

i=b=4-2.1=2

Multiplying (itiby 3 and adding to {wv)
19c = 57 = c= 3

(i =>d=5.3-11= 4

Hernce, a=1,b=2 c=3, d=4
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Siven,
A=E

x=-2 3 2z ¥ z B
18z v +2 6z By X 2y

Since corresponding enfries of equal matrices are equal, So

X-2=y -}

3=z === [ii}
27 =6 —-[iii}
18z =6 === [iv]
Vo+ 2= -]
6z =2y == [wi}

Equation (i} gives, z =3

Put the value of z in equal (iv),
18z = Gy
18(3) = 6y
54 = By

54

6

=4

¥
¥

Puty =3 in equation(v)

V2=
Q4+ 2 =x
11=ux

Hence,
=11,y =9,z=3
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Given,
b4 ax = 3 2

l2x+z 3y—w}={4 Tf‘]
Since corresponding entries of equal matrices are equal, So

A= ==40)

-y =2 e (1
4 —== i)

)

Ay —w =7 -==[iv

2x+ Z

Put the value of ¥ = 3 fram equation on (i) in eqatian (i},
N - =

y =
Put the value of y = 7 in equation [iv),
Iy —w =7
3[?)—'.‘.*: 7
w=21-7
w =14
Put the value of x = 3 in equation(iii],
2x +Z =4
2(3)+z=4
E+z=4
Z=4-06
Z=-Z

Hence,
X¥=3y=Frz=-2,w=14
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Given,
Mokt 2 15t 4
2w -y oW o =

Since carresponding entries of equal matrices are equal, So

¥-y=-1 ()
Zomid ==={ii)
2x -y =10 mmelii]
w=>5 -=={iv)

Solving equation (ijand (i)
X=-y==1

Putx =1 in equation (i},
X-y=-1
l-y=-1
- =-1-1
—y = -2
¥ =2

equation(ii) and [(iv) give the values of z and w respectively, so
F=4 w=5

Hence,
x=Ly=2,Z=94w="=E
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By the definition of equality of matrices we know thatif two matrices

A= [a],,and B=[by]
are equal theng;=1by; fori = 1,2,3......mand j = 1,23...... n.

¥+3 Z+4 -7 o 65 Sy-2

Given that |dx +6 a-1 0 |=| 2x -3 Zo+2

b-3 3b z+Io Zh+d 21 0
Equating the enfries gives:

x+3=0 z+4=6and2y-7 =3y-2
x=-3,z=2and 2y-3y=-2 +7

=-3,z=2and-y =5
-3,z=2andy=-5

b0 U
|

Similarly, a-1=-3 and 2c + 2 =0
= a=-3+1land 2c=-2
= a=-2andc=-1

Lastly, b-3=2b + 4

= b-2b=4+3

= =7

= b=-7

The values of %, v, z, 8, b, care -3, -5,2,-2, -7, - 1 respectively.
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Zx+1 5w | |x+3 10

0 y2+1}_{0 26}

The corresponding entries of the equal matrices are equal.
= N+1=x+3,v +1=28,

= 2x-x=2,y?=25

= x=2,y=%3

= x=2 =5 ox=2,v=-5

X4+y=7a -3

Given that {

Algebra of Matrices Ex 5.1 Q16

N 4 | |8 w
z+6 x+¥| |0 6

The corresponding enfries of the two equal matrices are equdl.

= xy =8 ... (1),
W=4 (2],
z+6=0..... (3],
and x+y =6 ... (4)

from equation (2] and equation(3) we get z= -6 and w = 4.
from equation(4) we have,

X4y =6,

= X =6 -y,

subsituting value of x in equation 1) we get,

= (B-yy=8

= y*-&y+8=0,

= (y-2(y-4=0

= y=24
subsituting the value of v in equation[1) we get,
= x=4,2

Therefore, value of x , v,z ,ware 2,4, -6, dord, 2, 6,4,
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] We know that,

Order of a row matris=1xn
order of a column matris=m =1

So, arder of a row as well as column matris = 1x1
Therefore,
Required matrix = [3]

fii) A diagonal matriz has only ay; 335 333 for @ 3x3 matrix such that 3y, 2., 3z
are equal or different and all other entries zero while scalor matrix has
8yy = &gz = dg3 = M[say] So, A diagonal matriz which is not scalar must have,

31y, # dpp, * g3z and alj =0 ford = j, So

4 0 0
Required Matrix=|{0 -3 0
oo 2
(i) A triangular matrix is a square matrix A= [aa’j] such thatay =0 for all i = J, =0
32 -1
A=|0 4 3
00 -6

Algebra of Matrices Ex 5.1 Q18

Given datais,
For January 2013:

Dealer A DeluxePremium Standard Cars
g 3 4
Dealer & 7 2 3

For January-February :

Dealer 4 DeluxePremium StandardCars
g 7 =]
Dealer & 10 I3 7
Hence,
Deluxe Premum  Standard
q- Dealer A{S 2 4}
Dealer B[7 2 3

Deluxe  Prermurm  Standard
Dealer & 8 7 [a]
g _Dealer [ :|

" Dealer B |10 5 7
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Given,

A=8
e+l 2y | |x+3 iz
0 yZ-Ey 0 -6

Since equal matrics has all corresponing entries equal,
Sa,

2x+1=x+3 - i)
2y = e 42 === {ii]
yE -5y =-6 -— i}

Saolving equation (i)
2x+l=x+43
2x-x=3-1
X =2

Saolving equation (i)

2y = y2+2
yE—Ey +2 =10
0 = h* - 4ac

= (~2)" - 4 (i) (i
=4-8

=-2

So, There is no real value of y from equation(ii).

Salving equation [iii)
y2—5y=—5
y2—5y+5=|:l
yE—Sy—Ey+Eu=D
viy-3]-2(v-3)=10
(¥ -3)y-2)=0
v =73 ar y=2

From solution of equation (i}, (i} and [iii], We can say that

A and & can not be equal for any value of v.
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Given,
lx+1[l y2+2y}_[3x+4 3 }
]

-4 0 yZ-5y
Since corresponding entries of equal matrices are equal, So
X+10=3x+4 === i}
vi4zy =3 -—-(ii)
~4=y? -5y === i)

Solving equation(i),
X+10=3x+4
K- 3x = 4-10
-25 =-6

X==
2

Solving equation(ii],
y2+2y =3
y2+2y—3=lj
y2+3y—y—3= 0
viyv+3)[y-11=0

= W=-3and y=1

Solvingequation i)
~4 = y® - gy
y2—5y+4= ]
yi-dy -y +ly-4)=0
viy-41-1iy-4)=0
¥ -4y-1)=0

= v=4andy =1

From equation [iiyand (i),

The common value of v =1

5o, ¥=3¥=1

Algebra of Matrices Ex 5.1 Q21

p :[a+4 Bb} 5 [2a+2 b2+2}

8 -6 8 b*-5b

Giventhat A = B

Corresponding element of two egual matrices are equal

= a+4=2a+2,3b=b"+2 and -6="50%- 5b

= a-2a=2-4 ,b*-3b+2=0andb® -5bh+6=0
= -3 =-2 cb - b-2=0and b -2 (b-3)=0
= a=2 Jb=1,2 and b= 2,3

Sovalue of a = 2, b=2 respectively.



Ex 5.2

Algebra of Matrices Ex 5.2 Q1

LA

[3-2 -2+4
EES! 4+3}
1 =2
|z ?}

Hence,
3-2+—24 1 2
1 4 1 3| |2 7

2 1 3 1 -2 3
WJ o 3 L5f(+|2 6 1
-1 2 & o -3 1
[2+1 1-2 343
=l 0+2 32+6 L5+1
-1+0 2-3 5+1

2 -1 &
=2 9 @
-1 -1 8
Hence,
2 1 2 1 -2 2
o 2 L5l+|2 6 1=
-1 2 &5 o -3 1
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24 - 38

Hence,
1 -1
24 - 38 =
12 -11

Algebra of Matrices Ex 5.2 Q2(ii)

Given, PR B = 13 = B
c= -2 K 3 4

(1 2] -
_ 4 2 g
-2 & 3 4

1 3] [-8 =20
-2 5| |12 16

1+8 3—2D:|

-2-12 5-16
[ 9 -17
C[-14 -11
Hence,
9 -17
g -4c =
-14 -11
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Given, PR B = 13 = B
c= _2 K 3 4

3A-C
=3F 4}_[2 5]
3 2 3 4
(6 12] [-2 &
e 5]_[3 4]
B4+2 12-5
“|o-3 5—4}
ERN
Rl: 2}
Hence,

g 7
34 - =
5 2
Algebra of Matrices Ex 5.2 Q2(iv)
Given, A== LB = 1= ,C = =2
3z -2 5 3 4
34 - 28 + 3C
J2 4|_[1 3], 52 ¢®
3 2 -2 5 2 4
_[6 12]_[2 6], [-& 15
|9 8] [-4 10 |9 1z
(6 -2-6 12-6+15
9+4+9 6-10+12

2 21
22 g

Hence,

-2 21
34 - 28 +3C =
[22 e}
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Gi\.fen,.é«=23,B=_102,C=_1232
5 7 3 41 2 10

(i) A+E
A+ 8 is not possible as order of 4is 2 %2 and order of B is 2x 3.
and we know that sum of matrix is possible only when their order is same.

Hence,
A+ & is not possible

E+C
(-1 0 2] [-1 2 2
= +

3 4 1 2 10
[-1-1 0+2 243
L3+2 4+1 1+0

_[-2 25
|5 51

S,

Brc=|2 25
5 L1

We needto find 2BE+34A and 3C—4E8
Thuss, 2B+ 3A does not exist as the order of A and B are different.

LeIusf;'deBC—élB:B{_l23}—4{_1Oz}
2 10 3 41

[-369] [-4 08
| s 30} {12 164}
:'—369}{ 4 0 —8}
| 6 30 |-12 —-16 -4
1 6 1
_—6—13—4}

Algebra of Matrices Ex 5.2 Q4
. -1 0 Z o -2 k& 1 -5 2
Glven, A= B = ,C =
3 1 4 1 -3 1 & 0 -4
24 - 38 + 4C
=2—1DE_3I:I—25+41—52
3 1 4 1 -3 1 6 0 -4
-2 0 4 0 -6 15 N 4 -20 8
6E 2 8 3 -9 3 24 0 -16
-2-0+4 0+6-20 4-15+18
|6-3+24 2+9+0 8-3-16

2 -14 -3
27 11 -11
Hence,

ca_aerac=|° 1T 7
27 11 -11
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Siven, A=diag(2 -5 9),8=diag(l 1 -4)
and C =diag [-b 32 4]
|:.":| A-28

=diag[2 -5 9)-2diag(l 1 9-4)

=diag(2 -5 9)-diag(2 2 -8)
=diag(2-2 -5-2 9+8)
=diag(0 -7 -17)

g0, A-28 =diag (I:I -7 l?j

(i)  8+C-24
=diag(1 1 -4)+disg(-6 3 4)-2diag(2 -5 9]
=diag(1 1 -4j+diag(-6 3 4)-diag(4 -10 18)
=diag(l-6-4 1+3+10 -4+4-18)
=diag(-9 14 -18)

Sa, B+C-24=diag(-9 14 -18)

(i)  24+38-50C
=2diag(2 -5 9)+3diag(l 1 -4)-5dlag(-6 3 4)
=diag([4 -10 18)+disg(3 3 -12)-diag(-30 15 20)
=G"."ag|:4+3+3lj -10+3-15 lEl—lE—EI:I:I
= diag (37 -22 -14)

Sa,
24 +38 - 5C = diag (37 -22 -14)
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SIven,

LH=

LHS

RHS

2 1 1 a 7
=(3 -1 0,d=|3 & 4|,C=|1 -1 0O
o 2 4 2 1 6
[A+E8)+C
2 1 1 9 7 -1 2 -4 3

2 -1 0f+|2 & 4 |(++(1 -1 0O
o 2 4 2 1 6 9 4 5

(2+9 1+4+7 1-1 2 -4 3
3+2 -1+5 O0+4(+|1 -1 0
0+2 241 4+6 9 4 5

(11 8 O 2 -4 3
& 4 4 |+(1 -1 0O
2 3 10 9 4 5

[11+2 B8-4 0+3
BE+1 4-1 440
_E+9 3+4 10+5

(13 4 3

7T o3 4 —{i)
11 7 15

A+[B +C)

2 1 1] o 7 -1 [z -4 3
3 -1 0|+43 5 4 |+|1 -1 0O
0 2 4] 2 1 6 9 4 £
(2 1 1] [9+2 7-4 -1+73

3 -1 0O|+|3+1 5-1 4+0

0 2 4] [2+49 1+4 6+5

(2 1 1] 11 = =2

3 -1 0|+|4 4 4

o 2 4] [11 5 11

(2 +11 1+3 1+%2
a+4 -1+4 0O+4

0+11 2+5 4+11



12 4 3
RHS =|7 2 4 —-{ii)
11 7 15

From equation [i) and , we get
(A+81+C=A+[B+C)
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We have

-l

s, (x0v)- (=)= 22 ¢
T S =

= v=2% Wl o 7
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BEN

Algebra of Matrices Ex 5.2 Q9

Given,

e [—64 -26 'i] ()
x+2y-[_32 T _5?] === (il

Mow find

2(2x-y)+(x +‘2y)=-2[_64 _26 ﬂ+[_32 i _5?]

= 4x -2y + X + 2y = = =l + A £ 8
-8 4 2 -2 1 -7

12+3 =-12+2 0+5
= LBy =

[—8—2 441 2—?]
= . 15 -10 5

=10 § =5
= 5:-f=5[3 -2 1 ]

-2 1 -1
- . 3 =2 1

-2 1 -1
Mow find,

(2x - ¥) - 2(x +2¥) = [i -25 ﬂ i [-32 i _5?]

_ 2xey-2x-4y=| ¢ 6 0]_[6 4 10
-4 2 1] |-4 2 -14

- W 6-6 =-6-4 0-10
Y“l-4+4 2-2 1414
- Sy-D -10 -10
o o 15
n 2z 2
= _Sy'_s[n 0 3}
5 [o2 2
Y“lo o -3
Hence,

3 -2 1] |:0 2 2
o= ¥ -
-2 1 -1 o 0 -3

Algebra of Matrices Ex 5.2 Q10

e

IHJIH'-:J

-3 0-2
|-3-1 2-4

{using equation (i) and (i)}

{using equation (i) and (i)}



GIVen,

11 8 0O

Mow find,

|

1+5 1+1

1+3

1+1 0+ 4

1-1

1+11 0+8 0O+0

2

G
2
12 8 0

2x =

2x =

Mow find,

1-1
1-1 0-4

1-5
1-11 0-5 0-0

1-2
1+1

M-W N -

—

-4 0
0 -4

-2
2



|-10 -3 0 |
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Glven,

1 2 4 o -1
+ A =
[—1 N 9} 4 -2
0 -1 1 1 Z
= A = _
4+ -Z 3} -1 [
0-1 -1-2 1-4
— A =
4+1 -2-0 3-9
8 -3 -3
— A =
R —E]
Hence,

3 -3 -3
A =
[5 -2 -E.]
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Given, A= ? 1,B= 13
T8 F

Let,C=r *1
z W

Since, 84 + 38 + 2C is a null matrix, so

EA+38+2C =0
_ [o 1], 5[t 5], o[ v]_[o 0
z 7 12 z w| |00

(45 & 2 1k 25 2y oo
= + + =
|35 40 21 26 2z 2w oo

-]

_ (45 +3+2x  5+15+2y | [0 O
|35+ 21 +22z 40+36 + 2w o a
(43 +25% 20+ 2y o o

f— =
| S0+ Ez VO +2w oo

Since, corresponding entries of equalm atrices are equal.

48 +2x =0
wm-J8
2
x = -24
20+ 2y =0
_ 20
oz
vy =-10
La+2z=10
56
-
z=-28
Ta+ 2w =0
w12
2
W o= -38

-24 -10
Hence, C=[ }

-28 -38
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Given,

Hence,

2 -2 2 0
A=|4 2 |,B=|4 -=Z
-5 1 306
24 + 3w = LE
A = 5B - 24
8 0 ZR.
Ix =54 -2|-2|4 =2
306 -5 1
(40 O 4 -4
Ix =|20 -10|-| B 4
15 30 -10 2
[ 40-4  0O+4
Ix=|20-8 -10-4
|15+10 30-2
(36 4
Ix =12 -14
25 28
[ 36 4 ]
3 3
o |12 1%
3 3
25 28
|3 3
- .
12 3
o= 4 ﬁ
3
22 og
S
4
1z 4
 -14



3
28
3

Algebra of Matrices Ex 5.2 Q14

Given,
1 -3 2
A = =
R I

&

LY

Hence,

A+ +C =0
i =-A-8+0
i =-4-8

1 -3 2
C=- -
[2 0 2}

(1 3 -%
2 0 -2

-1-2 3+1
-Z2-1 0-0

(-3 4 -1
-3 0 -1

-3 4 -1
-3 0 -1

Algebra of Matrices Ex 5.2 Q15(i)

2 -1 -1
1 0 -1

(2 -1 -1
1 0 -1}
(2 -1 -1
1 0 -1]
-Z2+1
—E-Fl}



[ -y 2 -2]+[3 -2 2}=[6 0 D}

L 4 X B 1 0 -1 E 2% +yw &

[ -y +2 2-2 -2+2] [5 o 0

| 4+41 x40 5-1}[5 x4y 5}

[ -y +2 0 0O & o 0

5 5}[5 Dy +y 5}

Use know that, corresponding entries of equal matrices are equal. So,

X-¥4+3=0
= -y =3 -—=[i)
and x=ZEZx+y
= Zx-X+y =0
= ¥+y=10 -=={ii]

adding equation (i), (i),

X=-W¥+x+y=3+0

= 2% =3
= x=§
2
Putin equation(il,
N=-¥ =3
3
= E—y=3
~ .33
2
= -3
2
Hence,
xo2 .2
2 2

Algebra of Matrices Ex 5.2 Q15(ii)



[ v+2 z-3]+[y 4 5]=[4 9 12]
= [*+y ¥v+2+4 z-3+5]=[4 9 12]
= [*+y v+6 z+2]=[4 3 12]

We know that, corresponding entries, of equal matrices are equal, So

Xty =4 - -
¥+6=49 i L
Z+2=12 - — - ()

From equation (i), We get

¥=9-5
¥ =3

Put the value of ¥ in equation(i),
Nty =4

= N+3d =4

= N=4-3

= x=1

From equation [iii)
z=2=12
z=12-2
z=10

Hence,
=1y =3 z=10

Algebra of Matrices Ex 5.2 Q16

Given,
J[3 4] L v]_[7 O
E o1 10 &
(6 & 1 v 7 0
= + =
(10 2x o1 10 &
[ 6+1 S+ 70
= =
[10+0 Zx +1 10 &
[ 7 8+
_ W _ F
(10 2x +1 10 &

Since corresponding enfries of equal matrices are equal, So

gB+w=0
W= -8
and
2x +1=5FE
2x =5h-1
w2
2
N =12
Hence,
N=2,=-8

Algebra of Matrices Ex 5.2 Q17



Siven,
(1 0 2
P o 1 2 3| _[4 4 10
ERC- -1 -3 2 4 2 14
(2 0 21 2 4 B 4 4 10
= + =
(31 44 53] l-z -6 4] LL 2 14}
[ A+2 4 2,1+5]_l4 4 10}

|3i-2 4i-6 Ev+4 4 2 14

Since corresponding enfries of equal matrices are equal, So

—

A=2=49
= A=2
and

2A-2=4

24 =0
= A =2
Hence,

A=2

Algebra of Matrices Ex 5.2 Q18(i)



GIvER,

and
2 +8 +x =101
— N =—-24-8

_E[_al ﬂ_ E ﬂ

— A

2 -4 3 -z
= M= -
-6 -8 1 5
(2-3 442
— M=
-6-1 -8-F
-1 -z
= M=
-7 -13
Hence,
-1 -2
o=
-7 =13
Algebra of Matrices Ex 5.2 0_1 8(ii) _ _ _
& 0 2 =2
Given, A= 4 -2 |and| 4 2
36| |-51

Also we have 2ZA+3X =58
Thus, we have, 3X=5-2A

r - -1 r - - 1




Z —/Z a5 U
=3x=5 4 2 |-2|4 -2
5 1] [3 6
10 —-10] [168 O |
=3x=| 20 10 |-| 8 -4
-25 5 | |6 12

10-16 —-10-0 |
=3x=| 20-8 10-(—-4)

| -25-6 5-12 |
-6 -10
=3x=| 12 14
| -31 -7
] e
_2 -
3
14
= ¥ = 4 —
3
~31 -7
L E 3 —

Algebra of Matrices Ex 5.2 Q19(i)



'x ¥ 4 x+}"

Lz tJ { '1L+t 3 I
3y x+4 6+x+y
EJ { l+z+t 1t+3_w

Comparing the corresponding elements of these two matrices, we get:

Jx=x4+4

=2x=4

=x=2

Iy=6+x4+y
=2y=6+x=6+2=8
=y=4

Jt=21t+3

= £ =3

Jz=-1+z+t
=2z==-1+t==1+3=2
=z =]
x=2,y=4,z=1, and t=

Algebra of Matrices Ex 5.2 Q19(ii)

¥ & 3 4 714
2 + =

7ow-3 1 2 15 14

2% 10 3 4 vool4
= + =

llﬂl E}r—ﬁ} ll E} {15 14]

22 +3 14 714
= =

15 2y -4 15 14

Comparing the corresponding elements from both sides,
X +3=7 = =94 = u=2
2y —4=14= 2y=18=y=9

Hence, x =2, vy =9

Algebra of Matrices Ex 5.2 Q20



Let us solve this problem using simultanecus linear
equation and algebra of matrices,

X 4+ 3 = E ﬂ ........ (1)
3K+ 2Y = {_12 _25} .......... (2]

multiplying the first equation by 3 and second equation by 2 we get,

> 3
X + 9\,_3[4 o} ........ (3),

EX + 4Y = 2[_2 2} ------------ (4)

Subtracting equation [4) from equation [3) we have,

o= BE g}gﬁ —2}
i [162 3}[_24 -jo}

— oy = 10 5
10 10

IRV | Rl

T 510 10
ivzf 1}
2 2

Similarly, multiplying the equation (1) by 2 and equation (2] by 3 we get,

2 3
4% + 6Y = 2[4 O]......[S),

X + BY = 3{‘12 _25}............(6)

Subtracting equation [6) from equation [5) we have,

2 3] [-2 2
-5x = 2 O}—BL _5}
L e [48][6 s

2 0] |3 -15
o5k = 1000

|5 15
_ 4o 1100

5|5 15

-2 0
= x= 7

2 2

Hence the value of X = [_f 03:| and Y = [2 1:|.

Algebra of Matrices Ex 5.2 Q21



Let A represent the post allocation matriz for a college, So

15 Peons

5] Clerks
A= )

1 Typist

1 |Sectionofficer
The total number of posts of each kind in 30 colleges in given by

=304
[15
]
=30
1
|1
450] Peons
a0 Clerks
304 = .
30 Typists
30 |Section Officers



Ex 5.3

Algebra of Matrices Ex 5.3 Q1

o 3T
_[ (2@ +p)(e)  (2)(-£)+(b)(3) }
bl a1+ (a)(8) [-b)(-b)+(3)(2)
=-~='.~2+."J2 —ab+ab}

|-ab+ab B2+ 57

(a2 + b2 ] }

o 3% +b°

Hence,

a blla -b _ 3% + 5% ]
-b a]lb a] 0 F+57

y 1 -2][1 2 3
O e [P

[+ (-23(-3) (1){2)+(-2)(2) (1)(3)+(-2)(- 1)}
@) +EE3) @22+ (3(2) (2E)+(3)(-1)
[1+6 2-4 3+2
12-9 4+6 5-3}

[7 -2 =5
-7 10 3

Hence,

2 3 4
(i) |3 4 5
4 56

3+0+15 -9+8+0 15+16+%Z2E

[2+0+12 -6+6+0 10+12+20
_4+E|+18 -12+10+0 20+ 20+ 30

(14 0 42
18 -1 56
22 -2 70

Algebra of Matrices Ex 5.3 Q2(i)

Given, A = s _1JB= 21
6 7 4 3

AB:[: ﬂ[g ﬂ

-3 5-4
12+21 6+28

Az = [3?3 314} )

B’qz[i ﬂ[é ﬂ

10+6 -2+7
15+24 -3 +28

16 5

BA = [39 25} - (i)

From equation {ij and (i}, we get

A8 # B84



Algebra of Matrices Ex 5.3 Q2(ii)

-1 -1 0 1 2 3
Given, 4=|0 -1 1(,B=|0 1 0O
2 3 4] 1 1 0
-1 1 0ff1 2 2
gd=|10 -1 1((0 1 0O
2 3 4|11 1 D]
-1+0+0 -Z2+14+0 -32+04+0

= +0+01 0-1+1 0O+0+0

Z2+0+4 44+3+4 6+0+0
-1 -1 3

A =|0 1 0O

1 1 0

211-1 1 O
alyoc -1 1
gz 2 4
-1+0+6 1-2+9 0O04+2+12
O0+0+0 0O0-1+4+0 0O+1+0
-1+0+0 1-14+0 0O0+1+0

5 &8 14
gA=(0 -1 1
-1 0 1

From (i) and (i), AE = BC

£A4 =

= O
N L

1

Algebra of Matrices Ex 5.3 Q2(jii)

— (i}



HDDU‘IDI—‘

0+3+0 1+0+0 0O04+0+0
=|0+1+0 1+0+0 0O4+0+0
O0+1+0 4+4+0+0 04040

2 1 0
AB =1 1 D] - (i)
1 4 0
o 10 1)1 2 0
e4=|1 0 01 1 0
o5 1|4 1 0O
O+1+0 0+14+0 0O4+0+0
=|1+0+0 3+0+0 0+0+0 - - -
O+5+4 0+5+1 0+04+0
1 10
=[1 3 0 —- (i)
O 6 0
From eguation (i) and [ we get
AEB = 84

Algebra of Matrices Ex 5.3 Q3(i)

1 -z 1 2 3
A = and & =

2 3 2 31

Since order of 4 152 =2 and order of 8 15 2 x3,
So A8 is possible but 84 is not possible order of A8 15 2 x 3.

1 -2][1 2 3
AB:[E 3][2 3 1]
_ [+ -2)(2) (E)+(-2)(3) (1)(3 +(‘2)(1)}
L 2)()+(310)  (2)(2)+(3)(3) (2)(3)+(3)(1)
[1-4 2-6 3-2
2+6 4+9 Eu+3}

(-3 -4 1
AE =
|8 13 9
Hence,
-2 -4 1
AE =
2 12 9

EA does not exits

Algebra of Matrices Ex 5.3 Q3(ii)



3 2
4 5 b
Here, dA=|-1 0,8 =
o1 2

-1 1
Order of A=3 =2 and order of B=2 =32 So,
4B and BA Both exits and order of AB=3x3 and order of BA=2 = 2
3l 4 L5 B
AB=(-1 0
ol ]
(3[4 +(2)(0)  EE+()0E) (EE)+(2)(2)
=E¢Hﬂ+WHW PUTT%WWJ(*J
:12+EI 15+2 18+ 4

=|-4+0 -5+0 -5+0
[-4+0 -5+0 -6+2

(12 17 22
=|-4 -5 -f
-4 -4 -4

'Hﬂﬂ+ﬁﬂ4hiﬂkﬂ HH%+EHW+WH%]

[ 14
-z 2}
Hence,
12 17 22
AB = |-4 -5 -f|,84 ={1 1{]
-4 -4 -4 -3 e

Algebra of Matrices Ex 5.3 Q3(jii)



Here,

0
A=[1 -1 2 aj,sl;]
2

Order of 4 = 1x4 and order of B=4 =1 S0,
AE and 84 both exist and order of A2 = 1 =1 and order of BA=4x4, So

0
AB=[1 -1 2 3]{3]
2

= [(2)(0)+ (-1 (1) + (2) (3) + (3)(2)]

=[0-1+6+6]
Ag =[11]
a
BA:F] [1 -1 2 3]
2
(031} (m)(=1) (0)(2) (O)(3)
aa | (2L (=1 (1)) (1)(3)
(3)01) (1) 3)E) (3)E)
(2)01) (2)(-1) (3)(2) (2)(3)
oo oo
5"‘:[1 -1 2 3]
2 -2 6 9
2 -2 4 6
Hence
Ag =[11]
oo oo
1 -1 2 2
84 =
2 -2 6 9
L -2 4 J

Algebra of Matrices Ex 5.3 Q3(iv)



o o oW

s bjm+[a b o d]

a
[ac + .'!_,'n:":|+ [az +he 40”4 I:"E]

[ac+bd =az+bz+cz+d2:|

Hence,

R i

B bjm+[a b ¢ d]

|:II_

=I:.:'.n:+."_,‘la'+.:‘.~2+."_:|E +r:2+|:"2:|

Algebra of Matrices Ex 5.3 Q4(i)



1 3 -1 -2 3 -1
A=12 -1 -1[,E=|-1 2 -1
3 0 -1 -6 2 -4
1 2 -1|(-2 3 -1
Ag =12 -1 -1||-1 2 -1
3 0 -1|f-6 9 -4
-2-3+46 3I+6-9 -1-3+4
=|[-4+1+6 6-2-9 -Z+14+4
-6+0+6 9+0-9 -3+0+4

1 0 O
AB=|3 -5 3 - - -1

0 0 1

-2 3 -1t 2 -1
BA=|-1 2 -1|l2 -1 -1

6 9 -4||3 0 -1
~2+6-3 -6-340 2-3+1
=| -1+4-3 -3-2+40 1-2+1
—6+18-12 -18-9+40 6-9+4

1 -9 0
BA=|0 -5 O - (i}
0 -27 1

From equation(i} and [ii},
AL = BA

Algebra of Matrices Ex 5.3 Q4(ii)



8 -5 1 3
10 -4 -1f1 2 1
Ag=(-11 & 0|2 4 2
e -5 1|11 =2 2

10-12-1 20-16-3 10-5-2
=|(-11+15+0 -2Z+Z0+0 -11+104+0
Q9-15+1 13-20+3 Q-10+2

-z 1 0
Ag=|4 -2 -1 S
-5 1 1
1 2 110 -4 -1
BA=|3 4 2||-11 5 0O
13 2|9 -5 1

10-22+9 -4+10-5 -9+0+1
=|30-44+10 -12+20-10 -32+0+2
10-33+18 -4+15-10 -1+0+2

-3 1 0
BA=|4 -2 -1 ---{ii}
-5 1 1
From equation (i} and [ii)
Ag = 84

Algebra of Matrices Ex 5.3 Q5(i)
T e
“1 -4 |1 1llz 4 8
1+3 3-2Ti1 2 s
=hL¢—1 —4+1D[2 4 5}
4 171 2 5
- —3}[2 4 5}
(442 12+4 2046
;E—E-ﬁ—lE-&D—lé

(6 16 26
-2 -18 -28

[ | A e

Algebra of Matrices Ex 5.3 Q5(ii)




1 0 2z
[1 2 3]z 0 1|4
01 2|6
z
=[1+4+0 0+0+3 2+0+6]/4
&
2
=[5 3 10]4
G
=[10+12+60]

=[82]

Hence,
1 0 22
[1 = 3]2 o 1|4 =[BE:|
o 1 2|6

Algebra of Matrices Ex 5.3 Q5(iii)



5 {d 0 2}_F}1 ED
, o M2 01102
SR
g 2 Hl—u 0-1 E—ED
o 3 2-1 0-0 1-2
-
_lg = [1 -1 D}
o 3 1 0 1

(1-1 -1+0 0+1
=|0+2 0+0 0-2
2+3 -2+0 0-3

(0 -1 1
=2 0 -2
|5 -2 -3
Hence,
-1 o -1 1

10 2] [o12
£ -2 -3

Algebra of Matrices Ex 5.3 Q6



A
0 -1jlo -1
[1+0 o0+0
|lo+0 D+1}

-[3 3]
B® =1, - (il
ol e

~ O0+1 0O0+0
O+0 140

S —- (i}
Hence,

From equation (i}, (i} and (i},

At =B%=cC?= 1,

Algebra of Matrices Ex 5.3 Q7



SIvEn,

Hence,

2 -1 0 4
A= and & =
3 2 -1 7

A% 28 +7

2 —1[2 -1 0 4 1 0
= 3 -2 +

3 2|z =2 -1 7 01

(43 —2_-2 o &8 (1 0
=3 - +

6 +6 —3+4] [—2 14] 0 1}

(1 —4] [o 271 [1 o]
= 3 - +

12 1] |-2 14| [0 1
[3 -127 [o a'+'1 07

26 3 | |-2 14| |0 1

[ 3-0+1 -12+8+0
[ +24+D 3-14+1

[ 4 -20]
28 -10

. 4 -20
A4 - 28 +17 =

38 -10

Algebra of Matrices Ex 5.3 Q8



. 4 Z
GIven, ﬂ:[ }

g ey

(2-2 4-4
T -1+t -2+2}
00

o D}

oy

Hence,
(H— 2!)(;—1— 33) =0

Algebra of Matrices Ex 5.3 Q9




. 1 1
Glven, A=

=[5 s ]

Il

I_LI

+

—

|_I.

+

0
I

Hence,

g2 [t 2] 4a_f1 3
o 1l o 1

Algebra of Matrices Ex 5.3 Q10



ab  b*

—3% —ab

ab  b* || ab b7
3¢ —ab||-3% -ab
27h? 3% ap® o ap®

| —3°h+3%h -3"hT +3°h°

00
oo

GIven, &

A< =

Algebra of Matrices Ex 5.3 Q11
Given, p =[|::|:|.525' SiHZE]
-sin28 cos 28
A% = A4
[ cos28  sin2&|[cos28  sin2g
|-sin28 cos 25':| [— sin2g EDSES:|

cos® 28 - sin® 28 COS 26 Sin“+ cos 28 sin &

_—CDSEE‘Sir‘IZS— sin® & cos? @ —5in® 28 + st 28

cos 48 2 5in‘ & cost 8
-2sin® cos28 cos 48

[Since cos? 8- sin® & = cos ES]

cos 48 singg
-sind® cosdg
[Sinr:e sinf g = ESinE:DSE}

Hence,
o cos 48 sindd
lq =
-sindd cos 48

Algebra of Matrices Ex 5.3 Q12



2 -3 -k -1
Given, A=[(-1 4 & |,BE=]|1
1 -3 -4 -1
2 -2 -L[|-1 2
A8 =|-1 4 & 1 -3
1 -3 -4]|[-1 23
[-2-3+4+E5 B6+9-15
=| 1+4-5 -3-12+15
-1-3+4 3+9-12
o o 0
=0 0 0
0 00
AB = Oy o
-1 2 & 2 -3
g4=11 -2 -L5||-1 4
-1 3 & 1 -3
-2 -3 +5 3+12-1K
=|Z2+3-5L -3-12+1k%
|-2-3+5 3+12-1%
0 0 0
=0 0 0
0 00
BA = Og o

From egquation (1) and [if,
."qE = 5."':' = Clﬂ:-cS

Algebra of Matrices Ex 5.3 Q13

3 g

-3 -5

3 g

g

-5

g

10+ 15 + 25

-5 -20+ 25

E+15-20
(i)

-5

g

~4

E+15--20

-5 -15+ 20

E+15-20

— (il



2

0 c =h a3 ab ac
Given, 4=|-c o a|,B8=|ab b bc
b -a O ac bc cf

0 c -=h 3 ab ac

Ag =|l-c 0 al|lab B bc

b -3 0 |lac bo o
[0+abc-abc 0+ bic-b%c 0+bc? - ho?
= -3 +04+3c -3hc+0+3bc —ac+0+ ac?
Fh-3%h+0 ab®-—ab+0 abc-abc+l
[0 0 0
=0 0O 0O
000

AB = 0g 4 - {ii)
From equation [ij and (i},
,L]S = S.'q = '::'3:‘3

Algebra of Matrices Ex 5.3 Q14



Given,

2 -3 -5 2 -2 -4
a=-1 4 5|,B=|-1 3 4
1 -3 -4 1 -2 -3
2 -3 -5|[2 -2 -4
AB=|-1 4 &5 |-1 3 4
1 -3 -4||l1 -2 -3
[ 44+3-5 -4-9+10 -8-12+15
=|-2-4+5 2+12-10 4+16-15
| 2+3-4 -2-9+18 -4-12+12
(2 -3 -&
=|-1 4 &
|1 -3 -4
AB = A
2 -2 -4|[2 -3 -5
BA=|-1 3 4|-1 4 =&
1 -2 -3||1 -3 -4
(4+2-4 -6-8+12 -10-10+16
=|-2-3+4 3I+12-12 E5+15-1f
| 2+2-3 -3-8+9 -5-10+12
(2 -2 -4
=|-1 3 4
1 -2 -3
BA = E

Algebra of Matrices Ex 5.3 Q15



0
1
-1
1 -1
2 -3 3
5 &5 &

El
-3
El

3
-3
El

-1
3
5

-1

1

-3
£ K
1 -1
3 -3 3
E &5 §

1+3-5 ~1-3-5
~3-9+415 349415

~E+15+25 5_-15+25

-1 -9 -1

3 27 3

|35 15 35

0 4 3
1 -3 -3||1
-1 4 4][-1
O+4-3 0-12+12
0-3+3 4+9-12
O+4-4 -4-12+16

1 0 0

B=|0 1 O

oo 1

Subtracting equation (i) from equation(i],

-1 -9 -1 1 00

3 27 3 o 1 0

35 15 3L o 01
-9-0 -1-0
2y-1 3-0

-1
Given, 4 = 3 |and B =
-1
42

1+3-5
-3-94+15
-E+15+25

A2 — (i
3
-3
2}
0-12+12
J+9-12
-3-12+ 16

o 4
-3

4

BE

-

A% - B =

-1-1
a-0

Hence,

|35 -0
2 -g
3 2R
|35 15

A% - B =

15-0 35-1
-1

3

a4

-2 -9 -1
3 26 3
35 15 34



Algebra of Matrices Ex 5.3 Q16(i)

Given, 4 =

=

(AB)C = |1

1240
—1 41
3||-1
_4

-

R
-1 01

-1 01

1-640

AEG&J_ﬂ

2| and

1
-1
D

o
2

ED‘
3

¥

O+ 440

1
14040 +G+D+3‘L1

—1+D—4

---fii}



L] x l_d_l
From equation (i) and (i) we get,
(48)C = A(BC)

!



Given,

4 2 3 1 -1 1 1 2 -1
A=|11 1 2|, g=|0 1 2|,Cc=(2 0 1
2 01 2 -1 1 a o

4 2 311 -1 1 1 2 -1
(HS)C= 1 1 Z{|lo 1 2 a2 0 1
2 0 12 -1 1 oo
[(44+0+6 -442-32 4+443
=(1+0+4 -14+1-2 1+2+4:2
| 3+0+2 -3+0-1 3+0+1
[10 -5 11[1 2 -
=5 -2 L2 0 1
|5 -4 4|8 0 1
[10-15+0 20+0+0 -10+5+11
=| 5-6+0 10+0+0 -5-245E
| 5-12+0 10+0+0 -5-4+4
[-E 20 -4
(AB)C =|-1 10 -2 -~ i)
-7 10 -5
(4 2 21 -1 11 2 -1
ABcy=|1 1 2|||0 1 23 0 1
3 01 2 -1 1{|lo 0o 1
[4 2 3[1-2+0 24040 -1-1+1
=11 1 2|(0+32+0 0+0+0 0O+1+2
|3 0 1)[2-3+0 4+0+0 -2-1+1
(4 2 3)[-2 2 -1
=(1 1 2|2 0 3
3 0 1)[-1 4 -2
-2 +6-3 240+12 -4+6-6
=[-2+3-2 2+0+4+8 -1+3=2-4
-6+0-1 B6+4+0+4 -3+0-2
-5 20 -4
ABC)=|-1 10 -2 — (i)
-7 10 -5
From equation [i) and (i},

(48)C = A[BC)

Algebra of Matrices Ex 5.3 Q17(i)



1 -1
0 2]l 2+1
1 o-1f-1 1
o 2|3 D}
[-1-3 1+0
| O+ 6 D+D}
4 1T
_E' I:I_
St
_l:l E_

H(E+Cj=

A= AC =

[0+-1 1+1

[-1-2 0-1 N

| 0+4 0+=2

(-3 -1 -1

= +

|+ E} [E

[-2-1 -1+2
| 4+2 Z2-Z

agrac=|"* 1!
5 0

| 0+2 0-2

2

Using equation [i}) and [ii),
A(B+C)= A8 +AC

Algebra of Matrices Ex 5.3 Q17(ii)

=i

|

-~ (ii}



S
. 01 1 -1
GIvern, A=1]1 1 |[,&8-= 0=
11 o1
-_1 E—
(2 -1 o 1] [1 -1
AlB+c)=|1 1 [[1 1}{0 _ID
-_1 E—
2 -1 O+1 1-1
+ -
1t Mo 1 1]
+ +
-1 2 |
S
10
-1 1
1 2
-1 2 |
o1 047
=| 141 0O0+°72
-1+2 D0+4
1 -2
AlB+C)=|2 2 -— (i)
1
o -1 - o -1 )
A+ Ac =1 1 L J+ 1 1 [D '1]
-1 = -1 2z

[0+1 Z2-1 2+0 -2-1
=|0+1 141 |+ 1+0 -1+1
0+2 -1+2 -1+0 142
-1 1 2 -3
=1 2(+|1 0O
2 1 -1 3

-1+2 1-3
= 1+1 2Z+0
| 2-1 1+3
1 -z
A+ AC =2 2 ———(iij
1 4

From equation (i} and (i},
A(B+C)= AB + AC



Algebra of Matrices Ex 5.3 Q18
Given,

(1 0 -2 0 5 -4
A=|3 -1 0|,8=]-2 1 3
-2 1 1 -1 0 2z
(1 &5 2
C=|-1 1 0
|0 -11
1 0 -2 o &5 -4 1 &5 2
A[B—Cj= 3 -1 0 -2 1 3|-|-1 1 0O
-2 1 1 -1 0 Z o -11
1 0o -2][o-1 E-5 -4-2
=3 -1 0|l-2+1 1-1 3-0
-2 1 1]|-1-0 0+1 2-1
(1 o -2][-1 0 -&
=3 -1 0f(-1 0 3
-2 1 1]]-1 1 1
[-1+0+2 0+0-2 -6+0-2
=|-3+1+0 0+0+0 -18-3+0
| 2-1-1 0+0+1 12+3+1
1 -2 -8B
A[B—C)= -2 0 -21 ———[i)
o 1 16
1 o -2|lo & -4 1 0o -2lf1 &5 2
A -AC=|3 -1 0O|[-2 1 3 32 -1 o0ojJl-1 1 0O
-2 1 1y||-1 0 2| -2 1 1|0 -11
[0+0+2 E5+0+0 -4+0-4 1+0+4+0 E5+0+2 2+0-2
=|0+2+0 15-1+0 -12-3+0|-(3+1+0 15-1+0 &6+0+0
|0-2-1 -10+1+0 8+3+2 0-2-1 -10+1+1 -4+0+1
[2 & -8B 1 7 ]
=2 14 -15(-| 4 14 @
-3 -9 13 -3 -10 -3
[2-1 5-7 -2-0
=|2-4 14-14 -14-86
[-3+3 -9+10 13+3
1 -2 -8
AB-AC=|-2 0 -21 mrfil]
0 1 16

From equation (i} and fii},
AlB-C)= AB - AC

Algebra of Matrices Ex 5.3 Q19



Given,

o1 0
2 -1
2 0 2 o1 -1 2 -2
A = ol|l-z 2
o3 2 3 -3 4 -4 0
4 3
4 0 4

[0-2+0 0+2+0

q_| #+0+8  -2+4046 [D 1 -1 2 —2}
0-9+8 O0+6+4+6 [|2 -2 4 -4 0

e+0+16 -4+0+ 12

-3 =2

a_|12 4 ln 1 -1 =2 -2}

-1 12|32 -2 4 -4 O
24 8
[0+6 -2-6 348 -6-8 &6+0

4_|0+12 12-12 -12+16 24-16 -24+0
0+36 -1-26 1+48 -2-48 2+0
0+24 24-24 -24+34 48-32 -423+0
(6 -9 11 -14 &

4_|12 0 4 8 -24
36 -37 49 -S5O 2
24 0 B 16 -48

Herg, San=08,8 =0
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Given,

(o 1 O[]
=0 0 1|0
2 g rllp

" [ B
= O

[0+0+0 0+0+0 O+1+0
=|0+0+p 040+ O+0+r

10+0+pr p+0+q0 III+q+.r’2

A* =A% xA
[0 o 1 Jfo 1 o
=lp g r |lo o1
Loy p+agr q+r2 £ q r
[ 0+0+p O+0+q O+0+r
= 0+0+pr p+0+gr III+:.:J+."2
0+0+pq+pr* pr+0+g-+qr O+p+qr+gr+re
[ q r
A3 = o p+agr u_?+.r2 ---(ij

_,DQ‘+,D."2 ,D.”+q‘2+q‘."2 ,D+2L’_f‘.”+.”2

ol + A +rA%
100 0o 10 0 0 1
=p|0 1 0Of(+g|0 0 1|+r|p L, r
oo1 ooqor orop4gr qg+re
p+0+0 0+ +0 D+0+r
= 0+0+pr p+0+qgr D+q'+.r’2

D+pq+prs O+q2+pr+qr? pagr+gr+re

pi 404 +ra®
£ i d
= br p+agr q'+.r'2
PG +pre pr+giegre p+Igrert
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Given, W is a complex cube root of unity,

1w w? wow? o1 1
wow® 1 |+|w? 1w W
w?i o1 ow wow® o1 w?

[ 14w w+w? wisl 1
=lw+w? wiil 1+w ||w

wraw 1+w? owal ||w?
[-w? -1 -w 1
- w ow? || w Since 1+w+w2=10 (i
1 2 2 and w® =1
- - W | W

—'-‘-"2—'-‘-"—'-‘-"3

= -1-wEowd

—1-w2 oy

-—w(1+w +w2)
=] -1-w? - wiy
—1-w® o

{using reason (|)}

Algebra of Matrices Ex 5.3 Q22
2 -3 -L
Given, A=|-1 4 &

A% =A,A

(2 -3 -E5|[2 -3 -&

=|-1 4 E|[-1 4 &

1 -3 -4|[1 -3 -4

[ 44+43-5 -5-12+15 -10-15+20
=|-2-4+45 3+16-15 E5+20-20
| 2+43-4 -3-12+12 -5-15+16

[2 -3 -5
=(-1 4 &
1 -3 -4
= A
Hernce,



Algebra of Matrices Ex 5.3 Q23

4 -1 -4
GIven, A=|13 0 -4
4 -1 -3

A% = A4

(4 -1 4[4 -1 -4

=3 0 -4||2 0 -4

3 -1 -3[|3 -1 -3

(16-3-12 -4+0+4 -16+4+12
=[124+0-12 -32+0+4 -12+0+12
| 12-3-9 -3+0+3 -12+4+9

(1 0 0
1 0
01

0
O

Algebra of Matrices Ex 5.3 Q24(i)



GIven,

1 0 2(]1
[1 1 x]0 2 1||1]|=0
2 1 0|1
1
= [1+0+2x 0+2+x 2+1+0][1|=0
1
1
= [2x+1 2+x 2][1|=0
1
= [2x +1+2+x+3]=10
— ax +6 =10
= x=—E
3
= X o=-2

Algebra of Matrices Ex 5.3 Q24(ii)

Given that 23 L -3 = —4 6
L7 -2 4 -9 x

By multiplication of matrices, we have,

[2x1+3x[—21 2x[—3]+3x4]={—4 6
-39 X

Cxl+7x(-2)5x([-3)+7x4

[—4 5} [—4 6]
= =

-9 13 -9 x
=x=13

Algebra of Matrices Ex 5.3 Q25

|



GIven,

2 1 2 ||~
[« 4 1]j1 0 2|l 4|=0
o 2 -4(-1
X
= [Zx+4+0 x+0+2 2x+8-4] 4 |=0
-1
X
= [Zx+4 x+2 Zw+4] 4 |=0
-1
= [(2x +4)x +4({x +2) - 1{2x +4)]| =0
— Oxe AN +4x +8-2x -4 =0
— 25 +hx +4 =10
— OxC 2% +dx +4 =0
= 2w (X +1)+4[x +1)=0
= [ +1)[2x +4] =0
— K¥+1l=00r 2x+4 =10
— X =-1lorx=-2

Hence, x = -1 or -2
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Given,

o1 -1ffo
[1 -1 X{El 3]%]:0
11 11

]
= [0-2+x 1-14x —1—3+J~:’:||:1
1
0
= [# -2 x x—ﬂ[l]:D
1
= [D(x—2j+x.l+1.(x—4j:|=tl
=5 O+x+x5-4=0
= 2% -4 =10
= =
Hence,
K=l

Algebra of Matrices Ex 5.3 Q27

Given, A = F _E},
4 -2
A - A+ 2]
(3 —2][3
BE -2][4
[ 0-§
“l12-8
(1 -z
N —4}_[
(1-3+2
T 4-4+0
(0 0
o D}
=0

Hence,

[0 ]

3
24

)]

—6+4] [3
—S+4| |4

a3 =2

+
L 2l
-2+2+0
-4+ 2+ 2

A - A+27 =10

Algebra of Matrices Ex 5.3 Q28

7]

24

2 0
o 2

|

|



: 2 1 1 0
Given, A = L=
[—1 E] [I:I 1}

And
A =EA+ A7
(2 1=z 1
_ _c 301 +i1 0
-1 2]|-1 2 -1 2 o1
[ 9-1 3+2 15 & A0
— = =+
—2+2 -1+4 -5 10 o i
(2 & 15+ 3 =
o =
-5 3} { -5 1D+i}

Since, Corresponding entries of equal matrices
are equal, So

S=15+4
A=8-15
A=-7

Algebra of Matrices Ex 5.3 Q29

: 2 1
GIVEN, A =
-1 Z

A% - BA+71,

3 13 1 31 10
=_aL2}L1 J_5l4.2}+?h 1}
‘g-1 3+27 [15 57 [7 O
- -1+4}_-5 1D]+[D ‘J
g 5] [15 57 [7 O
=_-5:J_[-5 HL+[D'J
5-15+7 5-5+0

T |-5+5+0 3—1D+?]

[
" o D}
=0
Herce, A - EA +77, =10

Algebra of Matrices Ex 5.3 Q30



Given, 4 = z 2
-1 0

A% - 24 + 31,

i e g 2 3 10
T -1 III:H—I III:|_E[—1 D:|+3llil 1}
[4-3 640 4 6] [2 D
= | =onn —3+|:|]_{—2 III]I-{D 3}

BE 5]_[4 a]+ F III:|
-2 -3] |[-2 O 0 3

[1-4+3 6-6+0

-2+ 2 +0 —3+D+3}

[0
00

=0

Hence,
A% -24+31,=10
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1 2

H2=[2 3”2 3}
1 2|1 2
[4+3 B8+56
242 3+4]

(7 12

" |4 ?}

A% = A% 4

7 1272 =

" |4 ?Ml 2}
14 +12 21+ 24
| B+7 12+14}
RE: 45}

|15 26
Hence, A% - 447 + 4

(26 45 71z 2 3
= -4 +

|15 EEJ L ?] [1 E]

(26 -28+2 45-48+3
|15-16+1 Z26-28+2

[o o
00

So, A2 44+ A=10

. ERC
GIven, 4 =[ }
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Given,

Since
S0,

L 3
A =
llE ?]
2 _124-7
5 I3[ 5 3 o[ 5 F]_[r oo
12 7|12 7 12 7| |o 1
[OC 4+ 36 1G5+ 21 60 36 10
60+ 84 36+49] (144 84 [0 1

(61 38 [60 36] [1 O
144 85:|_l144 94]_{0 1}
[ B1-60-1 36-36-0
144 - 144 -0 85—84—1]

[0 0
0 0

0

A% -124-7=0

4 is aroot of the eguation 4% - 124-7=0

Algebra of Matrices Ex 5.3 Q33

Siven,

=20,

H=[3 -5}
4 2
A% =54 - 147

3 -5|[3 -5 3 -5 1 0
-4 2}[-4 2}5[-4 2}_14_0 1}
[ 04+20 -15-10 15 -25] [14 0O
T |-12-8 ED+4}_[—ED 10}__13 14}
[ 20 _2E 15 -25] [14 0]
" |-20 24}_[-20 10}_10 14]

20 -15-14 -25+25-0
“|-20+20-0 24—10—14}

0 0
~ o El}
-0

AZ_5A_147 =1

Algebra of Matrices Ex 5.3 Q34



1 2

oo
1 z2]|1 2
[4+3 B+68
|2+ 2 3+4}

712

|4 ?}

A% = A4%.4

(7 12][=2 =

"4 ?Ml 2]

(14 +12 21424

| G+7 12+14}

(25 45

I EE: EEJ
HEHEE,H3—4H2+H

(26 45 7 12] [2 3
I 25}_4[4 ?}_[1 2}
(26 -28+2 45- 48+ 3

[ 15-16+1 25-25+2}

[o o
00

S, A7 44+ A=10

. ERC
EIven, 4 =[ }




3(3)+1(-1) 3{1]+1[2)}
)

—1(3)+2(-1) -1(1)+2(2)

|9-1 3+2] [ 8 5
| -3-2 -1+4| |-5 3

SLHS. = AT —54+71

B i 3 ] ] 0
= -3 +7

-5 | {—1 z} L:: 1}

3
3
B 51 [15 5 7 0
= - +
-5 3| | -5 10| |0 7

[0 0
o 0

=(J=RHS5.

LA =5A+TI =0



Since A° —5A+7]= C), we have

A =5A—7]

Therefore, AY=A%x A% =(5A-7/)(5A-7)
- AY=254% —354)—35/4 + 49|

- AY=2547 — 704 + 49|

= AY=25(5A 7)) =704 +49]

- AY=1254-175/-70A +49|

- AY=554-126]

=*A4=55[33 ;]—126[1 D}

—~ 01
o pd o 165 55 }_{126 0 }
| —55 110 0 126
o pd o 165-126 55-0 }
| -55-0 110-126
opd o 39 G55 }
| 55 -16
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1 3 —2}{3 2]
A =A-A=
4

1 21 I3 -2 | 0
= =k 2

4 -4| |4 1

| -2 2k 0
—

4 —4 2k 2

B 21 [3k-2
f—"

4 4| |4k 2 —2

Comparing the corresponding elements, we have:

Zk-2=1
=3k=3
=k=1

Thus, the valueof kis 1.

Algebra of Matrices Ex 5.3 Q36

Herg,
1 0O
llq=
)
A2 - 8A+kiI=0
(1 0O 1 0 1 0O 1 0
= -7 + & =0
_—1 T11-1 7 -1 7 o1
[1+0 o+0 3 a ko0 o o
= - + =
_—1—_.-" 0+ 49 -8 En& o & o o

= Lo wofla sallo i) [o o

(1 -8 +k O+0+0 ]_{D D}

and

-8+8+0 49-56+k o o
(-7 + & 0 o o
:} =
0 -7+k]| |00
Since,
corresponding entries of equal matrices are equal, so
-T+k =0
k=7

Algebra of Matrices Ex 5.3 Q37



GIven,

4 - E ﬂ and £(x) =

FlAa)=A°

1271
R

- 24 - 37

=4}
L-2-
4 - 4 -
0
I

o

I

= [

50,
f(ﬁlj =0

Algebra of Matrices Ex 5.3 Q38

- 25 -3

ol o

1+4 242 2 4 30
24+2 441 4 2 0 3

s =

4-4-0
- 2-3



. 2 3 10
Glven, A = =
bl

Given,
A% = A+ ul

2 2][z 3 2 3 1 0
= = A +
|1 2]1 2 1 2 o 1
(4+2 B+06 24 24| [wx 0
= = —+
Z2+2 3+4 A 23] [0 u
(7 12] [23+ux 34
4 7 A 2A+u
Since carresponding entries af equal matrices are equal, so
PA+ =7 - i
A=4 - [ii]

Put 2 from equation [il) in equation (i},
2(4)+pu=7
H=T-8

H=-1
Hence. A=4 u=-1

. 2 3 10
GIven, A= L=
1 2 o1
A% - 447 1+ A
_[2 3][2 3]|2 3]_,[2 3][2 3].[2 3
1 2][1 2|1 2 1 2]t 2] |12

_[4+3 B+6][2 3]_[4+3 B+8] [2 3
[ 2+2 F+4]1 2 242 3+4

=ﬁ 1%”2 j_[?:m}+F 3]
4 71 2] |4 7 1 2
_[14+12 21+24}_[? 12}[2 3}
| 8+7  12+14] |4 7 1 2

_[e6 45}_[? 12}+[2 3}
15 26| |4 7] |1 2
(26 -7+2 45-12+3

| 15-4+1 25-?+2}

21 386

12 21
Hence, A7 - 44% + A = =1 38
12 21



Algebra of Matrices Ex 5.3 Q39

Given,
(2 0 T[-x 14x 7Tx 100
o 1 0oOf o 1 o (=j0 1 0
|1 -2 1| » -4 -2x oo 1
[—2% + 04+ 75 285 +0-28x 14x 4+0- 1dx 1 00
— O+0+0 o0+1+0 Oo+04+0 =|0 1 0
| -+ 0+ ldw — 2 — 4w a4+ 0 - 2w o o1
[ L. ] ] 1 00
= ] 1 o |=(0 1 0O
| 0 10x -2 L oo 1
Since, carresponding entries of equal matrices are equal, so
Ex =1 and 10x -2=10
= x=£ andx=l
5 5
Henl::e,x=£
5

Algebra of Matrices Ex 5.3 Q40(i)

Here,
1 O || &
1 = [
L ]{—2 —H]H
= [x-2 D—3]§ -0
= [[x¥-2)x-15]=0
—, ¥4 2% -15=10
—, %% _Ex+3w —-15=10
— x[x—5j+3(x—5j=ﬂ
— |1;'-:’—5:||1;~:’+3:]=|:|
— ¥ —-E5=10 ar ¥+ 3=10
— x =5 ar X = -3
50,

¥ =5ar -3



Algebra of Matrices Ex 5.3 Q40(ii)

We have:
| 0 2 x
[x -5 -1Jjo 2 1]4]|=0
2 0 31
X

= [x+0-2 0D=1040 2x=5-3||4|=0
I

=[x-2 =10 2x-8§]

— B o=
Il
i~

= x(x-2)-40+2x-8|=0

= :x: —2.1:—4U+2.x—8]=[[}]
=|2"—48]=[0]
Sx—48=0

— x* =48

— x =143
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1 2 0

Given, A=|3 -4 &
o -1 3
A% - 4443,
1 2 0]t 2 0o 1 2 0 100
=|3 -4 5{|3 -4 5|-4|3 -4 5|+3|0 1 O
o -1 3][0 -1 3 o -1 3 0 o
[1+6+0 2-8+0 0+10+0 4 &8 0O 300
=|3-12+0 6+16-5 0-20+15|-|12 -16 20|+|0 2 0O
| 0-3+0 0+4-3 0-5+9 0 -4 12| |0 0 3
[7 -6 10 4 &8 0 300
=|-9 17 -5|-[12 -16 20|+|0 3 O
-3 1 4 0 -4 12| |o o 3
[ 7-4+2 -6-8+0 10-0+0
=|-9-12+0 17+16+3 -5-20+0
| -3-0+10 1+4+0 4-12+3
[ 6 -14 10
=|-21 36 -=25
| -3 5 -5
Hence,
& -14 10
A*-4A+31,=|-21 3B -25
-3 5 -§
Algebra of Matrices Ex 5.3 Q42
g 1 z
Given, A=|4 &5 0O
a2 3
And f(;{j=x2—2x
= flA)=4Aa%-24
0 1 2700 1 2 g1 2
= f(A)=|4 5 0|4 5 0|-2{4 5 0O
_III 2 3|0 2 3 g 2 3
[ 0+4+0 0+5+4 0+0+6| [0 2 4
= FlA)=|0+20+0 4+25+0 8+0+0(-|8 10 0O
| 0+8+0 0+10+6 O0+0+°% 0o 4 6
[ 4 9 7 g 2 4
= f(A)=|20 29 B|-|8 10 O
_EI 16 9 g 4 6
[ 4-0 9-2 6-4
= f(A)=|20-2 20-10 B8-0
| 8-0 16-4 9-6
4 7 =2
= flA)=|12 19 2
|8 12 3




Algebra of Matrices Ex 5.3 Q43

Glven,
g 1 Z
A=(2 -2 0
1 -1 0

and f(xj=;w3+-4x2-x

= Flx)=A%+44° - 4 — (i)

A% = Ax A

0 1 2]fo 1 2

=|2 -3 o||lz -2 0O

1 -1 0f[1 -1 0
(0+2+2 0-3-2 0+0+0
=(0-6+0 2+4+94+0 4+0+0
_D—E+D 1+34+0 0O0+04+0

4 -5 0
A< =|-6 11 4

2 4 2
A7 = A% w4

4 -5 0o 1 2
=|-6 11 4|2 -3 O
-2 4 2|1 -1 0

(0-10+0 4+15+40 E+0+0

=|0+22+4 -65-33-4 -1240+0
_D+B+E -2-12-2 -4+0+0
-10 19 8

A° =26 -43 -1z

10 -16 -4




Put the value of 4, 4%, A% in equation (i)

FlA) =A% +44%- 4

[-10 19 = 4 -15 0O o 1 =2
=26 -43 -12(+4|(-6 11 4|-|2 -3 0O
10 -16 -4 -2 4 2 1 -1 0

—10+16-0 19-20-1  B+0-2
= | 26-24-2 -43+44+3 -12+16+0
10-8-1 -16+16+41 -4+8-0

6 -2 6
-lo 4 4
1 1 4

6 -2
f(ﬂj= o 4
1 1

N
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102
Given that, A={ 0 2 1 and fx)=x> —6x° +7x +2
203
Therefore, fla)=A% —6A% + 74+ 215
First find A®:
102 102 50 8
Al=AxA=l021|x|021]|=|24 5
203 203 80 13
Now, Let us find A

50 & 102 21 0 34
AP=a?xAa=|l24 5 |x|l021|=|12 8 23
80 13 203 34 0 55

Thus,

flA) =A% —6A%+7A+215

(21 0 34 50 8 (102 100
=[12823|-6/24 5 [+7/021|+2[010
34055 |80 13 1203 00 1

(21034 [30 0 48] [ 7 0 14 200
=l 12823 |-|122430|+| 0 14 7 |+|020
134055 [48 0 78 |14 0 21 002

[ 21-30+7+2 0 34-48+14+0
= 12-12+0 8-24+14+2 23-30+7+0
| 34-48+14+0 0 55-78+21+2
(000

=looo0|=0

(000

Thus, A is a root of the polynomial.
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Given,

ALY I o I R

o O o
[ R

(S I

I i n I

4 g
-lg 4
g 8

|

1+44+4 24244 244412
2+24+4 4+14+4 4+242
2+4+2 4+2+2 4+441

o O w
[ |

[S P s |

[nn I I

9-4-5 8-8-0 8-8-0

B-8-0 9-4-5 B-8-0
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Given,

3 2 0
A=|1 4 0
0 o0 5§
A% -T7A+107,
[z 2 o]z 2 0 3 2 0 1 0 0
={1 4 of|lt 4 o0|-7|1 4 0o|+10/0 1 0
0o o 5f|lo o s 0 0 & oo 1

[9+2+0 6+2+0 O0+04+0 21 14 0O 10 0 ]
=(3+4+0 241640 04040 (-7 28 0 (+|0 10 0O
|0+0+0 0+0+0 O0O+0+25 ] o 35 0 0o 10

(11 14 O 21 14 0 10 0 ]
=¥ 18 0|-|7 28 0|+ 0 10 0
o 25 ] o 35 ] o 10

[11-21+10 14-14+0 0-0+4+0
= 7-7+0 13 -28+10 0-0+4+0
0-0+0 0-0+0 25 -35+10

I
o o O
o o O
O O O

Hernce,

A% - FA+10I5 =10
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Given,

I A
L

-2x 4+ 37 -2y +3U 7 2

Since, corresponding entries of equal matrices are equal, so

Ex -7z =-16 -1
-2x+3z=7 -l
Ey - Tu =-6 -—={iii}
-2y +3U =2 -—=[iv]

Solving equation (i) and (i)
10% - 14z = -3Z
-10x +15z = 35
Zz=3

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

= Ex=16+21
= Ex =5
= x=1

Solving equation (i) and [iv)
10y - 1du = - 12
~10y + 154 = 10

==

Put the value of w in equation (i)
Sy -7 =-b6

Sy - 7(-2)=-6
Ey+14=-6

Sy = -20

vo= -4

ol
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Given,

(1 1], _[3 3 5
0 1 10 1

_ (1 1] 3 3 5
Since, A =l ]
0 1l 10 1],
= A s amatrix of order 2 <3
S0,
Let 4 = 2 b c
g e F

1 1|l b ¢ 3 3 5
_ =
o 1j|d e f 1 0 1
F+d b+e c+c| [3 3 5
O0+d O+e 0+ 10 1
Since, corresponding entries of equal matrices are equal, so

d=1 =0 =1
& i a+d =73

3+1=73
g=3-1
==z
h+e =13
b+0=3
h=3
and o+ =5
c+1==5
c =4
Hence,
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It is given that:
-7 -8 —oJ

| 2" 4
A =
L 5 r)J 2 4 6

The matrix given onthe RH.S. of the equationisa 2 % 3 matrix and the one given on the
L.H.S. of the equationisa 2 x 3 matrix. Therefore, X has to bea 2 x 2 matrix.

a c
Now, let X = { }

h d

Therefore, we have:

a c |l 2 3 -7 -3 -9

[b d][él 5 6] i [ 2 4 6}
a+dc Za+5¢ 3a+be =7 -3 -9
[b+4d 2% +5d 3b+6d}=[ 2 4 5}

Equating the corresponding elements of the two matrices, we have:
a+d4c=-7, 2a+5c=-8, 3a+b6c=-9

b+4d=2. 2b+5d =4. 3b+6d =6
Now,a+de=-T=a=-T-4c
n2a+5c=-8=-14-8c+5¢c=-8
= -3c=6
=c=-2
na=-T-4(-2)=-7+8=1
Now, b+dd=2=h=2-44d
s2b+3d=4=4-8d+5d=4
=-3d=0
=d=0
S b=2-4(0)=2
Thus,a=1,b=2.¢=-2.d=0

1 -2
Hence, the required matrix X is {2 0 }

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
wie can condude that the order of matrix A is 1x3i.e. we can
assume A = [X, X, Xg]

Therefore,
4 -4 8 4
1 [ % Xg.= [-1 2 1] .,
3 o -3 6 3.
[4x(x) 4x(x,) 4x(x) -4 g
= Tx(x) 1x(x) 1x[xg =|-1 2 1
_BX(XJ 3x[xg) 3x (%) 2.3 -3 6 3&3
[, 4x, 4xg -4 8 4
= LT S =|-121
3% 3%, 3zl . |3 6 3.
= e, =-4 , A, =8, d, =4
Solving W= -1, = 2, %=1

So, matrix A= [-1 2 1]
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Using matrix multiplication,

Let, A, =[2 1 3].,4A, =
0 11

-1 0 -1
-1 1 0| andA,=

1
0
-1

=[(2x_1)+(1x_1)+[3x0) [2x0)+{1x1)+[3x1) (2x_1)+[1xo)+[3x1)]
= [-3 4 1]

o 1 1

-1 0 -1
Mow, AjLA, = [2 1 3] -1 1 0=

-1

1

and (A AA, = [-3 4 1]{ o]
“[(-3x1)+ (4 0)+ (1% -1]]
(&'Az)AS = [_ 4:|= A

Therefore matrix & = [- 4]
Mote @ The problem can also be solved by calculating (A A0 first
then pre multiplying it with A, as matrix multiplication is
assodative but one must not change the order of multplication.

Algebra of Matrices Ex 5.3 Q49

Let H—ab
! e a

Given,
SECR
a b1l -2 6 0
b R i
- [a+b —Ea+4b]={5 EI]
c+d -Zoc+4a 0O 6

Since, corresponding entries of equal matrices are equal, so

a+b=8 -—=1i]
-2a+40 =10 -~}
c+d =0 sl (11
-2c+4d =6 -—=[iv]
Solving equation(i) and [ii)
43+ 4bh =24
-Za+46 =10
+) )
63 = 24
24
= a=_—
G

a=4%



Put 3 =4 in equatiaon (i)
2+bH =056
4+ b =6
h=F6-4
h=7z
Solving equation [iii) and [iv)
2ec+2d =0
—2c+ 43 =6
63 = 6

e
G

d=1
Putd =1in equation (i)
c+d =10
C ==

Hence,

I
Il
—

4+ 2
o s
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G1vEen,
O o
A =
[4 D}



AZ = A« A

0 olfo o
4 D}[# D}
0+0 0+0
0+ 0 III+III}

a0

o of
0

A* = A% x A*

U = [
I

A% - A%t
O = [

S0,

A s a nill matrix
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Solving the LHS of the given equation we have |

0 -x o1
- A+B_[X 0}[1 O}
AR = 0 x4+ 1
x+ 1 0

- [0 x+1T 0 x+1 0 x+1
(A+B)_[x+1 C-;}=[><+1 C-;}[x+1 C_JF}

o[ (0% 0) (o + 1) x + 1)) (0 [ + 1)+ ([x + 1) x o)}
(A +B) { (% + 1)x0)+ (Ox{x + 1)) ((x + 1)x (= + 1)) +(0x0)

i-x2 0
A+B)Y = :
( ) |: o 1- x2i|

Solving the RHS we get,

. SRR s:H ol o

s oo | (0% OV + ()% (x)) (Ox (=)} +{(-)x O] [ (OxO)+(1x1) [Ox1)+
ATHE |: ([X)x ( xx)) ((X)x[—x))+(0x0):|+ |: (1x0)+[0x1) [1x

SR
A2+Bz_[ 1—><}

AZ 41 B2 =

Subsituting the value of x* = - 1in the LHS and RHS above,
2

o (armp= [ 0 [t 0] _ 120
0 1- %2 o 1+1 o2

i-x* 0 i+1 0O 20
AZ + B2 = o= =
0 1-% 0 1+1 0z

= (A+BF =A% +B~
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Sclving the LHS i.e.

10 -3 10 -3
Ayp=121 3| +|2 1 3
o1 1 o1 1
(1 -3 & 10 -3
=44o+[213
2 2 4] o1 1
(2 -3 -9]
= |6 5 3
2 3 5]
Sclving the RHS .2,
10 -3](1 0 -3 100
Aa+ D=2 1 3 21 3|+ |01a0
01 1]{jo1 1 001
1 0 -3 [z 0 -3
_213]223
01 1]|23 5
(2 -3 -9
=6 5 3
2 3 5

S0, LHS = RHS verified,

Algebra of Matrices Ex 5.3 Q53



We have,

. =[—34 _2}
o st on = 2 310 S SRS B

(29 -25
-20 24

en {—15 25} and _14I=[-14 0 }

20 -10 0 -14
prenqa - |29 “25], [-15 257, [-14 ©
-20 24 20 -10 0 -14

=20+ 20+ 0 24-10+ - 14

-5

[29— 15- 14 —25+25+O}

Moy,
AZ5A-14] =0
= A7 =58+ 14]
= AP=AZA=(5A+ 140 A
. AP AZA — SAZ 4 {4A By using dist. of mgtrlces lolver
matrix additon
29 -25 3 -5
2
= A 5[_20 24} N 14[_4 2}
= 145 -125 42 70
= A= +
-100 120 -56 28
oo 187 -195
-156 148
Algebra of Matrices Ex 5.3 Q54
We have,
oos ¥ sin X || cos sin
PO Py = | | RaAad
-sinx cosx|[-siny cosy

COS X COS Y - SN X siny  siny cos X + 5N X COos vy
= P00, P = | 1y siny e ]
-SiNXCOSY -COS X SNy -sSin ¥ siny + 005 X oSy
oos (% +y) sin(x +y)
= Fx] Ply) = = P(x +
PO, PY) [—sin (% +y) oos (% +y) ( V)
Moy,
COS sin COsSx  Sinx
P(Y). P(x) = [ s ¥ ‘*’M _ }
-siny cosy ||-sinx cosx

COS Y COS X - SNy sin X =N ¥ 005 Y + SNy 003 X
= P(v)ﬁ(x)=[ s VS x - sin X cos y 4 sin }
- SNy 00S X - COS Y SN XK - SNy Sin x 4+ 0oz Y Cos X

—5in (% +w) oS (X + y)
P(x). Ply) = P (x + v} = Ply) P(x]

= Ry P(x) = [cos (x +y) sin(x+ y)} CP x4 y)



x 0 0 a 0 0
P=10 v 0],Q=|0b O
o0z o0 c
x 0 0fla 0 0
Sa, PO = OyO{ObO
o0 z||0O 0O ¢
(%3 a 0 8]
=| 0 v =xb 0
| O 0 Z xC
xa o0 0
= |0 vb O
|0 0 zc
a 0 Offx 0 0
and QP =|0 b 0|0 v O
00 c||00 z
[ ax x 0 0
= 0 b ox vy 0
| O 0 Cx Z
[ax O O
= 0 by O
|0 0 zc
as, xa=ax,vb=by,7zc = =z
xa 0 0
PO=|0 vb 0]|= QP
0o o zc
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We have,

Then,
2 0 1jl2 o 1 22 +0x24+ 1x1 2x0+0x14+1x-1 2x14+0x34+ 1x0
A7 = AA=[2 1 3|2 1 3= | 2x24+1x243x1 2x0+0xi+1x-1 2xl+1x3+3x0|
1 -1 0f1 -1 0 12 +-1x24+ 0xl 1x04+-1xl+0x-1 1xl+-1x3+0x0
-0 0 -5 4 00
-5 =1|-10 -5 -15|, 4 =|0 4 O
-5 5 0 oo 4
5 -1 5 -0 0o -5 4 00
Hence, A2-5A+4l = |9 -2 5 | + |[-10 -5 -15| +|0 4 0
o-1-2 -5 5 0 oo 4

AZ-BA44] = | 9-1040 -2-5+4 51540

050 -1+5+0 -2+0+4

-1 -1 -3
= |-1 -3 -10
-5 4 2

Mow, given is AZ-SA+4I4+X =0

5-10+4 -1+0+0 5—5+O]

= X = -{A%-5A+4])
-1 -1 -3
Xx= -|-1 -3 -10
-5 4 2
1 3
K= 1 3 10
5 4 2
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Given,
4= 1 1
o1

1 n . - . . .
To prove A% = [D l] we will use the principle of mathematical induction,

Step 1! Putrn =1
a1 11
01

A% istrue forn =1

5o,

Step 2: Let, A" be true for n =k, then
1 k&
.'::' .
A% = J—
5] ()

Step 3: We have to show that 4%+ = [; k Il]
S0,

l'q."c+1 _ A,{r "y

= [; i][; 1] {using equation (i) and gi\.ren}

_|1+0 1+k
0+0 0+1

,-4#+1= 1 1+&
] 1

This shows that A7 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.
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o3
To prave A% = | < a1 we will use the principle of mathem atical induction.

0 1
Step 1 Putrn =1

5t b{al—l)
a-1
u] 1

a2 4]

A% is true farn=1

Al =

So,

Step 2 Let, A7 istrue for n =&, so,
& b(ak—l)
b_|a — -
A% = -1 =i
u} 1

Step 3: We have to show that

e B[5-1)

a-1
0 1

A.v'(+1 _|a

Mo,
Ao gt 4
b{a* -1]

&
=¥ o x{; ﬂ {using equation (i) and given}

a4 af‘b+7b{af( _1)
-1

| 0+0 O+1
[ e 3 b-a'bidbob

Algebra of Matrices Ex 5.3 Q57 pending

kol a'{q'l M
A = a-1

u] 1
So,
A" is true far n = & +1 whenever itis true n = &,

Hence, by principle of mathem atical induction A% is true for all positive integer n.
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Given,
P [mSS ."Siﬂ|5':|
lsing cosdg
To show that,
a [cosne I sinng

o for all ne M.
isinng cosnd

Puthn=1

" cos8 fsing
/sing cosg

So,
A% is true forn =1
Let, A% is true forn =&, =o
coskd fsinkd )
A= i)
fsinkd coskd

Maow, we have to show that,
kel _ ;95(k+1)9 ."Sim:k +1:|.9
.'5|n[.f<+lj.5' CDS[k +1).5'
Now, 441 = 4% w 4
[coske isinkg][cosé ising
|fsink& coské ||ising cose

[cask&cos8+i/2sinkdsingd iZcoskdsing +/ 5ink90058i|

|/ sink&@cosd +/cosk&sind iZsink&sing +cos&cosks

(cosk&cos@- sinkdsing | [CDS k& sing + sin k& cos .5')
i [Sink.QCDSkSSin.S'j cosk&cosd —sinkgsing

B [cos(k+1)8 isin(k+1)8
- _a' sinfk +1)8 cos(k +1)8

Sa, 47 is true farn = & +1 whenewver it is true far n = &,

Hence, By principle of mathem atical induction A% is true for all positive integer,
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Given,

P COSe + Sifc ﬁsimx
—»‘Esinm COSa - Sifo

COsSHe + SN Jﬁ S e

To prove Piny: A" = [ :|we use mathem atical induction.

—Jz_sinnoc COSHe — Sin i

Step 1: To show P(1)is frue.

A% iz true forn=1

Step 2@ Let, F{k) be true, so

a4t coske +sin ko N2 sinke
-2 sinke coske — sinke

Step 3: Let, £{k) is true.

Now, we have to show that

Ahl={c05(k+1ja+sin(k+1)a ﬁsin[k+1)a }
-2 sin(k1)a cosfk + e - sinfk + 1)a
M 0,
LRI Ly
_ [cos ke + sinke Jﬁsinkm COSe + Sina «J@Sinm
| —Fsinka cuskm—sinkm“ -2 sina cusm—sinm]

oOS& o 4 Sink q’Esin
(coske +sinka)(cose +sine) - 2sina sinke ( “ ) *
++(2 sinke (cose - sine)

-2sinkesine + [COSke - Sink
[c05a+sinm)(—@sinka}—\;'Esino:[coskoc—sinkaj asine + * } =)
(u::n:ns.:c - smaj

Cos ko COSa + SNk COSa + COSEa Sina ucz_cosk.x 5ina+~4’§sina Sinke +

+sine sinke - 2sine sinka u@sinkaCDSa—\ESinka sina
-2 oS sine - «.Esinocsinkoc —«Esimx —2sinko siNe + COS K COS@ — COSE
COS ke + +f2 sine sinke sinko — sine cosko sino sin ko

COSe COSko + Sinasinko . )
i i ﬁ(smkacosm+mska5|naj
SiNe COSko + SiNka COSx

COS&@COs e — Sinda sine —

—ﬁ[sinkm o05 o + £0% Kol sina] (sinfkecosea + sine cos ke

_cos(k+1)¢x+5in(+’< +1)a ﬁsin(k+1)a
-NZsinfk +1)a cosik +1)a - sinfk +1)a

So,P0k + 1) s true whenever 2k} is true,

Hence, by principle of mathem atical induction 2{n) is true for all positive integer,
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Given,

1 11
A=|0 1 1
o001
nln+1)]
., nlney
2
To prove, A% =0 1 i . we will use the principle of mathem atical induction.
oo 1
Step 1. Putn =1
1/1+1
1 1 ( ) _
2 1 11
at=|o 1 1 =[o 11
00 1 0 o1

So, A% is true farn =1

Step 2! Let, 4% he true for n =k, so,

klk+1
1kg
2

A¥=lo 1 [k +1)
oo 1

Step 2: We will prove that A7 be true forn =% +1

M o,
ARy
kol +1
1ok % 111
=|o 1 k 011 {using equation (i) and given]
oo 1 o o1

k(k+1)

1+040 1+k+0 1+k +———*

=|0+0+0 0+1+0 O0+1+k
0+0+0 0+040 0+0+1

[k +1)[k +2)

1 (k+1

(ke1) S

=0 1 (k +1)
o 0 1

Hence, A% is true farm =k +1 whenever itis true farn = k.

So, by principle of mathem atical induction A% is true for all positive integer n,
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we will prove Pin): A7 = g7 [B +[n +1)C‘] is true for all natural numbers

using mathematical induction.
Given,
A=8+C, BC=CE, %=1

A=E8+C

Sguaring both the sides, so

A%=(B+cy
= At=(B+Ci(B+C)
= AT =B xB+BC+CB +CxC {using distributive property}
= At=8ZiBcrBC 4t {using &C = C& given]
= A% =g y2EC+0 {sinceJ given C‘2=D}
= A% =57 1280 --[1)
A% =8B +20)

MNow, consider
P(ny: A™l=8"[B+(n+1)C]

Step 1: Tp prove P{1}is true, putrn =1

A =Bl B+ (1+1)C]
A% = g[8 +2c]
A% = 8% +28C

From eguation (i), P{1)is true,

Step 2: Suppose P(k) is true,
LAt s gt a4k +1)C] saiCg)

Step 3: Now, we have to show that P{k+1) is true.

That is we need to prove that,

k+1
Az g [ +(k+2)C]

M o,
.-q"l(+2= ,4'{' XAE
-8 s ke x[g (8 +2c]]
- 8*[s +kC]x[5+zc:|
-84 [Bx8+8x2C +kC xB+2kC ]

=gt [52+2.Bc+ksc+2ﬁ< xu] {since BC = CB, c2=|:|}

= 8% [8%+8C(2+k)]
=8" x8[B+(k +2)C]
=8B +(k+2)C]

So, Pinyistrue for n= & +1 whenever P(n)is frue forn =%

Therefore by principle of mathematical induction P{rdis true for all natural number.
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Given,
A= diag(an,c)
Show that,
AR = diag(a”,b”Jc”}
Step 1! Putn=1
Al = diag(al,bl,cl)
A=diag(s b,c)
So,

A" s true forn =1

Step 2: Let, A" hetrue for n =&, =0,
At = diag[a#,b#,c*} i)

Step 3@ Mow, we have to show that,

Ak+1 - diag {a.{'+1Jb.{'+1JCk+1)
T 0w,
ELAS L
= diag(akjbk,ck) xdiag(a,b,c) {using equation (i} and given}
# 0 ol2 00
At _lo »* ollo s 0
u} o] C-{’ oo c
-akxa+D+D O+0+0 O+0+0
=| 0+0+0 O+b¥xb+0  0+0+0
oO+0+0 O+0+0 D+0+c% we
_a."c+1 0 0
- 0 bk+1 0
0 0 I:;.f(+1
A.n'(+1 - d|ag {a'{’+1,bk+1JCk+1}

So, AR s true for n =k + 1 whenever P{n) 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



Given,
order of matrix ¥ = (a+bj x(a +2]
order af matrix ¥ = [.b + 1) x[a +3)

Given, X[:E+b:bt[:e+2:|'v[:é+1:t-c|:e+3:l exist,
= a+2=b+1
PR Y - (i)
And
Wbs tpfas ) (asblufa +2) BHISTS.

= a+3=a+b
= bh=3
Put b = 3 in equation(i),

a-b=-1

a-3=-1

a=3-1

a=2
So, a=2,b=73
Sa,

Orger of X = [a+b)x(a+2)
=[2+3)x(2+ 2)
=Lxd

Orger of ¥ = (b+1)x[a+3)

(3+1) =2 +3]

4wk

Order of Xg 44,5 =5xEb

Order of Xy etg 4 =4x4

Sa, arder of X'¥ and ¥¥ are not same and they are not equal
but both are square matrices,
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Let, a=|? 9] g% °
ool oo

(3 O[O0 &
AE =
0 o]|lo o]

(0+0 ab+0
|0+0 0+0

A = -E E’Db] — (i

5 4 _ O blla 0

0 ollo o
_'EI+III O+0
0+0 0O+0

zq [0
Ly

From equation(i] and (i)
A8 = 24

when A=[a D}J S=[D b]
o 0 o o
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o
Let, A=|" “|=0
00
.
B = = [
o b
0+0 0O+0
AE =
O+0 O04+0
(oo
oo
Hence,
Ag =[]
Whern,
S
A = = [
_I:I I:I_
= oo i
= =+
_I:I II!_.-I_
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et a=|2 % g2 0"
0 0 o o
=
AE =
0 0|0 D
0+0 0O+0
[o+0 oD+0D

00
"o J
AE =0
y _[2 D}[D a}
0 oflo o
0+0 ab+0
“lo+o D+D}
0 ah
o %)
EA =0

Hence,
for A8 =0 and 84 = 0 we have,

<o S)e-lo o
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1 0 o o o 0
Let, A = , Bo= , o=
o o) 815 o) o 1]

Here,
A=0, 8 =0C
(1 oo o 1 o]fo o
0 DM—l D]=[D DHD 1}
(0+0 O+0 O+0 0O+0
0+0 D+D}=!D+D |:|+|:|}
0 0 0 o
o o]"[o o

LHS = RHS

50,

forA =0, BC =0 but 48 = AC
e have,

oo el ele ]
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Given,
A and B are square matices of same order

(4+8)° = (A+8)(A+8)
=A[A+B)+E[A+E) {using distributive property}
= AxA+ AB +8A + 87

=A%+ AB +8A+ 82
B ut,

(A +.B)2 =A%+ 248 + 8% is possible only when A8 = 84
Here, we can not say that A8 = 84

S0,
(A +.B)2 = A%+ 248 + 8% does not hold,
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Given, A4 and & are square m atrices of same order.
(i (A+8)° =(A+8)(A+8)
=A[A+B)+EB[A+E) {using distributive property}
=A<xA+AE+EA+E =B
=A%+ AB +84 +8°
=A% 4248 + 872

Since, in general matiz multiplication is not commutative [48 = BA)

So,  [(A+8)° = AZ+248 +87

(i) (A-8)"=(4-8)(4-8]
=A[A-8)-8(A-8] {using distributive property}
AxA— AB - BA+BxB
AZ- AB -BA+ E®
=A% -2AE + 87

Since, in general matrix multiplication is not commutative (48 = 84), so

So,  (A-8)" = A%- 248 + 87

(i) (A+8)[(A-8)=A(A-8)+B[A-8) {using distributive property}
AxA-AE+EBA-EB =8

A% - A5 +84 - 8®

_42_gt

Since, in general matix multiplication is not commutative (A8 = 84),
So, [A+B)(A-B)=A"-87

Algebra of Matrices Ex 5.3 Q68

The given equality is true only when we choose A and B to be a
square matrix in such a way that AB =BA else the result is not trus
in general.

Example: Let & =

o 0 o1 0
1 OlandB=(2 1 O
o 1 o o1
1
Here AB = |1

1

1

0

oo 1 0

o2 1 0
oo 1o 01

[lx O4+0x24+0x0 1x14+0x1+0x0 1x0+0x0+0x1

= O

1x04+1x240x0 1xl+1x14+0x0 1x0+1x04+40x1
Ox04+0x241x0 Ox14+0x1+1x0 OxO04+0x0+1x1

0o 10

={12D

o o1
01 0|1 0 0O
amdBL\:{QiDllD
oo 1|0 0 1

Oxd+1x14+0x0 OxO+1x14+0x0 OxO+1x04+0x1
Srltlxl+0x0 2x0+1x14+0x0 2x0+1x04+0x 1
Oxi+0x 14+1x0 OxO0+0x1+1x0 OxO4+0x0O+1x1
1 10
2 10
o011

ABE =BA



o1 0 (o110
Mow, (BBF ={1 2 0O |1 2 O
o0 1} (001
[0 0+1x140%x0 Ox 14+1x240x0 Ox04+1x0+0x1
=S 1x04+2x 14020 1xl+lx240x0 1x04+2x04+0x1
|Ox0+0x1+1x0 Ox1+0x2+1x0 Ox0+0x0+1x1
(1 20
=2 5 0
|0 o1
1 0 0jf1 0o 0
A=11 1 0OJ1 1 0O
o o 110 o 1

1xl+1x14+40x0 1x0+1x14+0x0 1x0+1x04+0x1
Ox14+0x1+1x0 O0x04+0x14+1x0 Ox04+0x0+1x1

100
= {2 10
0oo01
010
B*=12 1 O
001
[0x04+1x240x0 Oxil+1x140x0 OxO+1x0+0x1

=[2x0+1x240x0 2x1+1x1+0x0 2x0+1x04+0x1
_OIO+O:<2+1XO Ox1+0x1+1x0 Ox0+0x0+1x1

10

|:1><1+O>< 140x0 1x040x14+0x0 1x04+0x04+0x1

o010
210
oo 1

1
=1
0

= O

2

o
0]
1

Mo

of1 1 0
AR = o1 2 0
o0 1]l0o 0t
(12 140x14+0x0 1x1+0x240x0 1xO04+0x04+0x1
=|2x1+1x 14+0x0 Z2xi+1x24+0x0 2x0+1x04+0x1
|O0x 14+0x1+1x0 Ox14+0x2+1x0 O0x04+0x0+1x1
110

=3 4 0

oo 1

We can see that if we have A and B two square matrices
with AB = BA then (ABF = AZB?

Algebra of Matrices Ex 5.3 Q69
Given,
A and B two square matrices of same order such that
AB = BA,
Toprove @ (A+BF = A" + 288 + B®
Mowi, solving LHS gives,
(A+BY = (A + B A+B)
— AA+B) + B(A + B) by dist. of matrix mulhphcapqn
over addition

= A+ AB + BA + B* [

by dist. of matrix moultiplication
over addifon

= A 4 2AB + B? [As, AB = BA]

=RHS
Hence proved.

Algebra of Matrices Ex 5.3 Q70



3 3 w3
-2 4 5= @
2 1
F]E=[111:|5 2
& Hurd ool

3+5-2 1+2+4
l9+15-6 2+6+12

B 5 :
AB = == (i)
18 21
N 4 2
1 1 1
AC = -3 &
3 Y 8
- 5 0

12-9+15 6+15+0

- - [155 2?1} {1

From equation [i) and [ii]
A = AC

_[4—3+5 E+5+D}

Algebra of Matrices Ex 5.3 Q71



The number of items purchased by 4,8 and C are represented in

matrix form as,

MNotebook Pens Pencils
A 144 a0 72
M= 8 120 T2 24
Z 132 156 a6

Mow, matrix formed by the cost of each items is given by,
0.40 [Mote book
¥ =125 Fen
0.35| Pendl
Individual bill can be calculated by
[144 50 727[0.40
My =1120 T2 84| 1.25
132 156 96 (| 0.35

[ 57.60+75.00+25.20
XY =) 48.00+90.00+29.40
|52.80+195.00+33.60

[157.80

XY = |167 .40
281,40

So,
Bill of 4 =Rs 157.80
Bill of &8 = Rs 167.40
Bill of © =Rs 281.40

Algebra of Matrices Ex 5.3 Q72
Matrix representation of stock of various types of book in the store is given by,

Physics Chemistry Mathem atics
¥ = [1e0 96 60]

Matriz representation of sellin price (Rs)) of each book is given by

8.30 Physics
¥ =|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)(2.30)+(96] (3.45) + (60) (4.50)]
[996 +331.20+270]
=[1597.20]

Required amount=FRs 1597 .20

Algebra of Matrices Ex 5.3 Q73



Given,
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
1000 500 5000
B [ 3000 1000 10000]

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

1000 504 Looo 40
A= 100
[BDDD 1a0o 1EIDEIEI:| o

120000+ 100000+ 500000

340000 | X
720000 (Y

_ [ 40000 + 50000 + 250000 ]

Hence,
Amount spend on X = Rs 3400
Amount spend on ¥ = Rs 7200

Algebra of Matrices Ex 5.3 Q74

(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:

2
100
7

Principal x Rate

x (30000-x)] 100

=1800 |:S.I_ for 1 year =

100

sx 7(30000-x)
o 4

100 100
= Sx + 210000 - 7x = 180000
= 210000 - 2x = 180000
= 2x = 210000 - 180000
= 2x =30000
= x = 15000

=1800

Thus, in orderto 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 first bond. 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
[ (30000-x)] "2 |=2000
T
100
se |, 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

Algebra of Matrices Ex 5.3 Q75

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

400 300 100
B =|300 250 75
500 400 150
The total cost incurred by the prganization for the three
villages seperately is given by matrix multiplication

400 300 1001 50
BA = |300 250 Y& ||20
500 400 15040

400x 50+ 300x 20+ 100x 40
BA=| 300x50+250x20+ 75x40
S500x 50+ 400x% 20+ 150 x40
30,000
= 23,000
39,000
Mote: 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,
Men Wormen Children

F FamilvA[éL & 2:|
Family B| 2 2 4
Calories  Portein
Mlen 2400 45

R =Waomen 1900 55
Children 1800 33
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

2400 45

4 & 2
FR = 5 5 4 1900 55
1800 33

R = [4x 240046 x 1900+2x 1800 4= 4546 x S5+2x 33}

2% 240042 x 1900+4 x 12800 2x 45+2x 55+4 % 33

Calories Protein
_ Family A 24600 576
Family B| 15800 332

we can say that balanced diet having the required amount of
calories and protein must be taken by eadch of the family.

Algebra of Matrices Ex 5.3 Q77
The cost per contact (in paisa) is given in matrix & as
14071 Telephone
A=|200 |Houss calls
150 Letters

The number of contacts of each type made in two
ciies X and ¥ is given in the matrix B as
Telephone Housecalls Letters

_ City X | 1000 500 5000

T City Y {3000 1000 10000}
The total amout of money spent by party in each
of the dty for the election is given by the matrix
multiplication :

1000 SO0 5000 149
= 200
3000 1000 10000 150

1000 % 140 + 500 % 200 + 5000x% 150

- |:3EJOD % 140+ 1000 x 200 + 10000 150:|

_ City ®| 990000

ity Y[QIQODDO}
The total amout of money spent by party in each
of the dty for the election in rupees is given by

1 Sty x| 990000

{ﬁ} City Y[zizoooo}

_ City X 9900

T City Y[QIQDO}
One sould consider sodal activities before casting
his/her wvote to the party.



Ex 5.4

Algebra of Matrices Ex 5.4 Q1(j)

Given,
2 3
g

(2A) = 2xA”

= 2
E:
4 6]
— =
—14 10
[ 4 -14]
- =
-6 10 |
LHS = RHS
S0,
(24)" = 24

Algebra of Matrices Ex 5.4 Q1(ii)

1
ar'u:l.5=[
e

°]

2 -3

2
[-? -5
2

25

~14
10



(4+8) =a" +8

8 e

"o+1 -z+07 [2 -7] [1 2
:} = +
-7 +2 5—4} [—3 g | [EI —4}
T3 —3T [2+1 -7+2]
o =
-5 1 [—3+|:| 5 4 |
'3 -5] [3 -5
—_ =
-3 1] [-3 1

= LHS = EHS

=T
(4+8) = A" +87

Algebra of Matrices Ex 5.4 Q1 (iii)



(4-8)7 =a"-&"

—

=T

AR

T2-1 -3-a] [2 -7]
7 -2 5+4} =[—3 5 |
1 -3] [2-1 -7-27
g g =[—3—|:| E+4
"1 -o] [1 -9

-3 9_{—3 9}
LHS = RHS

(4-8) =4 -8

Algebra of Matrices Ex 5.4 Q1(iv)

-3

5

|

1
0

K

2
—4

|



(agy = aTa’
o a1 oY 1 oT[2 -2T
o =
-7 5z -4 > —4| |-7 5
_ [2-8 o+12] [1 272 -7
-7 +10 0-20 0 -4||-3 5
—4 127 [2-68 -7+10
— = ,
|3 -20] |o+12 0O-20
4 37 [-4 3
— =
12 -20] |12 -2o

= HS = REHS

50,
(4gy =874’

Algebra of Matrices Ex 5.4 Q2



GIven,

48y =a"a
1E 4 3
= 5[t o 4] =[t 0 47|
. 2
3 0 12771
= 5020}0[352]
20 8| |4
(3 5 2 3 § 2
= o 0 ol=|o0 0 o
12 20 8| |12 20 8

50,
48y =a"aA

Algebra of Matrices Ex 5.4 Q3(i)



Given,

oy~ m

 —
L R
— 0 O
_|__.Jr_1_.|.l._
+
I — oM
1
o m +
i
i — 0 H
g™ o = o
o o~ M + + +
— ] — 0
—
f 0P noAam
|
b~ 0 + + +
1 oo—om
m Mmoo~ - —
1
— 0 Q)
2113_.._.._11?__.._.._
+ + + + t 4+
o m — <+ oo
— O O 1__H_
+ ﬁ“ll I e — |
1
1..I__n;,.__ 1T 1
1 | (T T VR Ty T ¥
;oo
Hm.,_ﬂ. L B o T~ o o I T
+
— ol o
_|.._..1_.J.,_1 IR o = N T S
L ] L ] L 1

= RHS

LHS

=

S0,

(4+8) =4 +87

Algebra of Matrices Ex 5.4 Q3(ii)



1 -1 0 1 2 3
A=lz 1 2|, e=|2 1 3
1 2 1 01 1
1 2 1 12 0
= AT =|-1 1 2,87 =2 1 1
o 3 1 303 1
(a8)" = 8T A"
1 -1 0t 2 a7V 71 2 371 -1 o
— 2 1 3llz 1zl =|2z 1 2| |2 1
[1 2 1fjo 11 o1 1| |1 2 1
1-2+0 2-1+0 3-3+407 [1 2 o][1
= 24+24+0 44143 B+3+3| =12 1 1(1-1 1
_1+4+III 2+24+1 F+6+1 3 31 ]
-1 1 0 [1-240 2+2+0 1+4+0
= 4 8 12 =|2-1+0 4+1+3 2+2+1
B 3-340 6+3+3 34641
-1 4 57 [-1 4 &
— 1 &8 5l=|1 8 =5
|0 12 10] |0 12 1O
— LHS = RHS
=Tu
(4gy" =87 A

Algebra of Matrices Ex 5.4 Q3(jii)



GIven,

2

=2(-1 1 2

2

G

2

LHS = EHS

=

50,

(2A) = 2xAT

Algebra of Matrices Ex 5.4 Q4



_2
A=|4|,8=[1 3 -6]
5
(4e) =8’ A’
2 ’ _oT
= 41 3 -6]| =[1 3 -6] |4
\E 5
_2 -5 127 [1
— 4 12 -24| =|3 [-2 4 5]
|5 15 -30 -6
2 4 = 2 4 =
— 6 12 15 |=|-6 12 15
12 -24 -30| [12 -24 -30

= LHS = EH=

50,
(24) = 2xAT

Algebra of Matrices Ex 5.4 Q5



GIven,

50,

Algebra of Matrices Ex 5.4 Q6

3
2 4 -1
= , 8 =]-1
-1 0 =2
2
_3 _IT
2 4 -1
= -1
-1 0 =2
_E 1_
(5E-4-2 24+8-1
-3+0+4 —-4+0+2
0 15T
1 -2
o1
15 -2
o 1
(a8} =
15 -2




GIven,

2 1 3 Lol
A=L X D}5= oz
5 0
(4gy =874
1 -1y 1 -7 .
2 1 3 2 1 3
= 41 ol ) 4 1 0
5 0
LY
] - o 4
2+0+15 -2 +20 10 5
= = 1 1
| 4+0+0 -4+2+10 -1 2 0 ]
17 07 [2+0+15 4+0+0
— =
|4+ -2 -2+2+0 -4+2+0
(17 4| [17 4
o =
0 2] |0 -2
— LHS = RHS
50,
(ag) =874

Algebra of Matrices Ex 5.4 Q6(ii)



GIven,

: <]

- ELD-EART

1 3
A= -
o 4
[4e) = a" A
- T
1+6 4+15
—
2+8 S+z200
7 197
— =
10 28]
7 107 [7
— =
19 28]
= LHS = RHS
50,

(Ag) =a"a’

Algebra of Matrices Ex 5.4 Q7

_ 1 2|1 2
4 L3 4

1+ 6 2+ 5

4+ 15 8+ 20

10
19 285



3 4

Given that AT = -1 2 ﬂﬂﬂ'5‘=[_12 1].
0 1 1 23

We need to find AT — BT,

Civen that, E=[_1 . 1}

1 23
==-ET={_1 ° 1]T= 21 ;
1 23 5
Let us find AT—gT
(3 4] [-11]
Al —gT=|—12|-| 2 2
0 1| |1 3
[ 3+1 4-1
- AT-BT=| —1-2 2-2
| 0-1 1-3
4 3
-AT-B"=| -3 0
-1 -2

Algebra of Matrices Ex 5.4 Q8



(i)
Coser  sina
A=[ I }
—sine Ccoser

cosa  —sine |
A= {

sin @ COS

A,A_{cusa' —sinc.ri|_ COS sina’}

singg cosa || —sina cosa

[ (coser)(coser)+(-sina)(-sine) (cosa)(siner)+(-sine)(cose)
R | (sina)(cosa)+(coser)(-sina) (sine)(sine)+(cosar)(cosar)
[ cos® @ +sin’ & Sin & cos & — sin & cos

| SIN@rcos e —Sin o cos o sin” @ +cos” &

1 0
= =1

0 1}

Hence, we have verified that A4 = 1.

Algebra of Matrices Ex 5.4 Q9
(if)

y sing  cosa
—COs o Sinea

. g sina —cose |
" lcosa sina
sinag —cosa || sing  cosa
A'Ad= . .
cosa  sina || —cosa sina

SNy  —COSa || SN COSdar
COS X sineg || —cosa sina

- (sina)(sina)+(—cose)(-cose) (sina){coser)+(-cosar)(sina)
) (cosa)(siner)+(sine)(~cosa) (cosa){cosa)+(sina )(sina)
B sin’ e +cos” Sin ¢ COS ¢ — SIN ¢ COS

sin@ cosa - sina cosa cos” @ +sin” o

B 0
= =7

o

Hence, we have verified that 4’4 =1,

Algebra of Matrices Ex 5.4 Q10



Given,
i, ny are direction cosines of three mutually perpendicular vectars
o+ g + ye = 0

= Todg +rirg + gy = 0 - ()
fla+mmg+mng =10

And,
WEvmZen?=1
12+ e =1 -—-[B}
I +mf+n® =1

Given,

fpomy oy

A=l e Ry

3 my ng
eomy on[fh ooy
AAT =l my no|ll e on
ls mz na]lfs my g
ooy m|lh
=|lp e || Mp Mg
fa mz ngllm ne N

."12 + m12 + nl?' Mo + ryme + e Ifs + yms + s

= [ + s + R, ."22 + m22 + n22 Il + Moy + oy
Ilg +mymg + iy s + mMgms + ngns 132 + m32 + n32
[1 o 0

=lo 10 {Using (&) and (B}
001

=7

Hence,
AAT =1



Ex 5.5

Algebra of Matrices Ex 5.5 Q1
Given,

—_—
I
|
I
-
[Sa—
Il
| —
= O
l:ll
=
1
1
I
I
—_—
=

~[a- Ar)r - —E _DIT

_(,4 - Ar)r - [2 _Dl} (i}

Frarm (lj and (iij,

a7}~

We know that, x is a skew symm etric matriz if x = —x"

So, {A - Ar) is skew symmetric,

Algebra of Matrices Ex 5.5 Q2



[3-3 -4-1
[1+4 -1+1
0 -&
-
a0 ] 0

_(H-Hrf-=[§ }f} - (i}

From equation (i} and [ii},

a-a7)- (- )

we know that, x is skewsymmetric matrs ifx = —x7

So, {f-l - HT:] 15 skewsymmetric matrix.

Algebra of Matrices Ex 5.5 Q3



Given,

5 2 X
A=y z =3[ isasymmetric matrix.
4 t -7

We know that A=[af]  isasymmetricmatriz if aj = aff
50, XN =aSyz=dy =4
¥ =g =8z=42

g2 = dzz = &£

z

Hence,
¥=4,v==2¢=-3 and z can have any value.

Algebra of Matrices Ex 5.5 Q4



Givern,

[~ 7

[t I N Ty

[a+47)

1

B

™o m
— = m

LI Y R

[ I R Ny

[ 3+ 3
1+2

|

4+4 F4+5

2+1 7-2
;2+? E+3 EB+8

2-1 ?+E]

4-4 3-5
|-2-7 5-3 B-8




M 0w,

I __E — =
I 1 — —i
oy un __E — _
T Y S T o S B T w O Y
U.n“ L ]
oM i I
_ |ty L | oy =
T b
I _
= =N EV I =
'
I | .m
oy F ] 0 | O —
= —
lcd + = o e T e
g L
gy o od owa | ol iy I
L ]
] m I
[y}
by = _
=
il 'm
=




A+ Y =

LJ
+
—

|

I
na

Il
i S

Hence,

oJ

RO CA R G0

Algebra of Matrices Ex 5.5 Q5

3 2 2| | ¢
2 2
E 4 4|+ :1
2 o
= -g
— 4 B —
2 I
3 1 5 9]
—_— 4 — — 4 —
2 02 2 2
4+0 4-1
4+1 8-10
-
3
E_
4 = a
2 4
4 4|, ¥ = -1
2
4 g -2
| =

0 M|

I L




Let

T Oy,

[ )

M| =

s

O palon

4 2
2 kK =
-2
[a+a")
4 2 4 3
3 5 7l+|2 &
1 -2 -1 7
[4+4 243 -1+1
3+ 2 7-z
[1-1 1+1
-
=~ 4 2 0
2 2
g 2 2 g 5
2 2 2
Y 0 2 1
2 2

Ko symmetricmatrix

1
m|u:|

1

1

o Loy
2

1

I, 2

2 2
-9

1 = o
z

¥ is a skew symmetric maatrix.

I
(e I T R

1
-2
1

5

O RN

RIJtM tn M

IJ | n [

(=)




[ 0o

X+ =

Algebra of Matrices Ex 5.5 Q6

o Mt

N VAR

| A

4+ 0

RIn O

| =




A square matrix A is called a symmetric matrix, if 47 = 4
Here,

2 4
A =
5 A
- 2 4] [2 4T
A+A = +
5 6] |5 6
2 4] [2 4
= +
5 6| |5 6
(2 +2 4+ 5
|5+4 6+6

r_--‘-I- = o
A+ A q 12] (i)

{A+ﬂﬂr=l;jo

{A+Hrr=l: ;} ~—{ii}

From equation (i} and [ii},

{A+Arf={ﬂ+ﬂﬂ

5o,

{A + Hr] s asymmetric matrix.

Algebra of Matrices Ex 5.5 Q7

Here,

PR I I R
1 -1 -4 -1

T T
-3 -3
3 2 3 =2
Now, X7 = , 2] . ; 2| _x
= 1 = 1
) )

= X is symmetric matrix
a -E
3 -4 3 1 3-3 -4-1 o -5 =
Let V=5{A—Ar) S - 1 1 Y
2 241 -1 -4 -1 2(1+4 -1+1 2|5 0 2SD
2
.
-5 -5
0 — 0o —
Now, v =~ e -1, 2 l=v
= 0 = 0
2 2
= ¥ s skew symmetric



Algebra of Matrices Ex 5.5 Q8

Let,
3 -2 -4 3 3 -1
A=|3 -2 -& = A =2 -2 1
-1 1 2| -4 -5 2
(3 -2 -4 3 3 -1 343 -2+3 -4-1 6 1 -&
1 a1 1 1
Let,X:E(A+A ]=§ 3 -2 -5l+|-2 -2 1[=5|3-2 -2-2 -G+1f=Z|1 -4 -4
-1 1 2 -4 -5 2 -1-4 1-5 2+2 -5 -4 4
1 -5
I Z =
2 2
I
2
= o2
2
,
z 1 =5 z 1 =5
2 2 2 2
Now, x"=|1 3 2| =|L1 _2 _2|-x
2 2
= o2 = 5 o2
2 2
= XI5 a symmetric matriz
3 -2 4] [3 3 -1 3-3 -2-3 441 0 -5 -3
Let,Y=%(.4—AT]=% 3 -2 5|-|-2 2 1||-%[3+2 -2+2 5-1]-Ll5 0 -
-1 1 2| |-4 5 =2 -1+4 145 2-2 36 D
g 22 3
2z
12 0 -3
2
33 0
2
r
g = -3 g = -3
2 2 2 2
w7 --|2 0 23| 2|2 o -3|-v
2 2
33 3 3 ¢
2 2
= ¥ is askew symmetric matrix
3 L 3] g2 B8] [z24p0 1.3 5.3
z 2 2 2 2 22 2| r3 o -4
1 5 15
N+v=|Z -2 2|+|2 0 -3|=|Z+2 -2+0 -2-3[=|3 -2 -5|=4
2 2 2 2
s 2 s -1 1 2
— -2 2 — 3 0 —+—=— -2+3 240
2 2 2
1 -5
7
Hence, Symmetric matriz X = % -2 -2
-5
2 o2
2
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