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Algebra of Matrices Ex 5.2 Q1
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Algebra of Matrices Ex 5.2 Q2
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Algebra of Matrices Ex 5.2 Q2(ii)
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= =

1+ = =2 — =20
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= —17F
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Hence,
= —17F
= — G =
[—14 —1 1:|
Algebra of Matrices Ex 5.2 Q2(iii)
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Algebra of Matrices Ex 5.2 Q2(iv)
Siven, a== % LS = 1 = LT = —-= =
= = —= = = =t
24— 28 + 3T
_ = = =+ _ = 1 = 4+ o= - = L
=z =2 -2 & = <}
e 1z] | = 5 1,[-& 15
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| 9+ a4+ 3D = — 104+ 12
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Hence,
[ — = =1
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Algebra of Matrices Ex 5.2 Q3
Given, a=|2 la=|Tt P 2|7t 2 3|
E 7 3 4 1 ] 2 1 0
)] A+ B

A+ 8 is not possible as order of & s 2x2 and order of B 15 2 <3,
And we know that sum of matriz is possible only when their order is same.

Hence,
A+ & is not possible

a8+

='—1 0 2]+[—1 = 3}
|2 4 1 2 1 0O
[-1-1 0+2 2+3

| 2+2 4+1 1+D:|

-2 =2 &
| 5 5 1

Sao,

B+c=|2 % =
c 5 1

We need to find 2B+ 3Aand 3C— 48
Thuss, 26+ 3A does not exist as the order of A and B are different.

Let u5ﬂ'nd3£—45’=3[_1 2 3]—4[_1 O 2}
2 10 3 41

__—369}_[—4 0 5}
16 30 12 16 4
:_—369]+[ 4 0 —a}
| 6 30 —12 —16 —4
1 s 1}

| -6 —13 -4




Algebra of Matrices Ex 5.2 Q4

. -1 o Z [0 -2 & [1 -5 =
Given, A = LB = L =
[3 1 4:| |1 —= l:I :I

249 — 38 + 4T

=2[—1 O 2]_3[0 -2 5 +4[; -5 =z

1 4 1 -2 1] o —<
=[ =3 4] [n:u = 15]+[4 - 20 EE:I
a -9 3 24 0O —15
2-0+4 O0+6-20 <4— 15+ 8
[5—3+24 2+304+0 5-3-16 ]
=

—-14 -
27 11 —11
Hence,

o4 _38 +ac | = "% 3
27 11 -11

Algebra of Matrices Ex 5.2 Q5

Givern, A=diag(2 -5 9,8 =4dizz(1 1 -4
and © = dizg [-&5 2 4)
|:.":| A - 28

=diaz (2 -5 91 -2F3z(1 1 99— 4]
=diag(2 -5 2] -diag(z =2 -8)
=diag(2-2 —-5-2 92+ 3]
=disg (0 -7 —17)

=o, A-28 =diszg (o0 -7 17

(il E +C — 24
=diaz(l 1 -—-H4)+diagg(-6 3 4)-2diaz(2 -5 )
=diaz(l1 1 —-4)+diag(-6 3 4)-dizg(4+ -—-10 113)
=diag(l-6-4 1+3+10 -4+ 4-—18)
=diag (-2 14 -—182)

S0, B+C -24 =dizgg[-3 14 -—18)

(iii) 24 +38 — EC
=2 a2 -5 Q+2daz(l 1 —4)-5 diag(—-6 2 4]
=diag(4+ —-10 12)+diag(2 2 -—-12)-Sdfsge(-20 15 20)
=r_‘."."ag|:4+3+3|:| —10+2-15 18—12—2D:|
= diag (27 —22 —14)

24 +38 - 5C = diag (37 -22 —14)



Algebra of Matrices Ex 5.2 Q6

Siwer,
= 1 1 = i —1 = —= =
A=|=2 -1 ol,se=|2 &5 4 [, =1 —1 0O
O = =+ = 1 & = =+ L
LHS =[A+2)1+C
= 1 1 = K —1 = —= =
= 2 —1 ol+|= = <+ +|1 —1 0O
O = =} = 1 = = =} L=
=+ 3 1+7 11— 1 = -4 =
= |32+ 2 -1+ 5 o+ 4 |+ ]| 1 —1 O
_III+2 = + 1 <+ + 5 = =+ 5
11 = O = —=t =
=| & 4 4 |+]1 —1 0O
| = = 10 = =} 5
[11 + = =2 - 4 o+ =
= &5+1 4 —1 <4+ 0
| 2+ 9 2+4 10+ 5
(12 a4 =
LHS =l v = 4 ———1[i
(11 7 15
RHS = A+ (8 +C)
(= 1 17 =T R | = -4 =
= | = —1 o |+ = = =+ +| 1 —1 (]
== 2 1 6 9 4 5
[ = 1 1] (29 +2 T -9 —1+ 3
= | = —1 a|l+| =2+ 1 5-—-1 =+ + 0O
o =2 4] |24+9 1+4 6 +5
[ = 1 1] (11 = =
=2 —1 ol+| a2+ a4 =2
o =z 4] |11 5 11
(= 4+ 11 1+ 1+ 2
= =2+ 4 -1+ < a4+ =
|0+ 11 =+ 5 <+ + 11
1= s =
RHS = | 7 = <t ———[ii]
11 I 15
From equation (i1 and , we get

(A +Z21+C = A+ [2 + )



Algebra of Matrices Ex 5.2 Q7
ol hawe
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Algebra of Matrices Ex 5.2 Q8
1 b
22X 4+ ¥ =
—3 2
) 3 > 1 0
= 22X + =
= | —3 2
[ 1 O 3 2
— 2N = =
| —3 2 El
[ —2 —2
— 2N =
—} —2
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Algebra of Matrices Ex 5.2 Q9

Given,
6 =560 .
2x -y = -—I
d [—4 2 1] ”
3 2 5 :
N4y = ===
| o (0
MNow find
& -6 0 3 2 &
2(2x- 2y =2
2Rk ar) [-4 2 1}'[-2 i -?}
12 =12 0 3 2 &5
= dx -2y +x +2y = +
-8 4 2 -2 1 -7
- 5){_[124-3 =124+ 2 EI+5]

-2-2 441 2-7
15

g e -10 5
-10 & =%

= 5H=5[3 -2 1 :|
-2 1 -1

- . 3 =2 1
-2 1 -1
Mow find,
oy 2 (x +2 [E' B D} 2[3 2 5]
SRRy S 5%y

_ eyt <8 O] [6 4 10
-4 2 1] |[-4 2 -14

6-6 -6-4 0-10
= - -4y =
-4+4 2-2 1+14
0 -10 =10
= =5y =
o 0 15
oz 2
= —Sy-—E[ }
o 0 -3
E [0 2 2
oo -3
Hence,

{using equation (i)and i)}

{using equation (i) and (ii)}



Algebra of Matrices Ex 5.2 Q10

Siwerr,

1 1

M — = | 4 1

| 1 (]
[ =
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Algebra of Matrices Ex 5.2 Q11

LS =ru,

i = =1 b= — A a1
—+ A =
— 1 1 :l =1 — = 3:'
- — [ = N = =1
| = — = = 1 b=}
= — A — 1 — = 1a — =
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Algebra of Matrices Ex 5.2 Q12

Gi'-.-'er‘u,.-il=g 1,5=1 =
= T o1z

Let,-::‘=|:x y]
= el

Since, 544+ 32 + 2 is a null matrix, so

54+ 3£ + 22 =0

— 5 = 1 + = 1 = + =
F = i 1=
[ 45 = = 15 2 2y
= + +
| 25 40 21 =2a 2y
. [ 45 + 2+ 2~ E+ 15 4+2yw
| 25+ 21 +2= 40+ 3236 + 2

(45 +2~ Z0+2y | [0 O
Ee+2z TFe+2Zw | |O 0O

Since, corresponding entries of equalm atrices are equal.
42 4+ 2% =0

=]
=

y - _20
2
w = —10

_ =

=

W = — 2385
Hernce, & = —=< -10
-8 -3

Algebra of Matrices Ex 5.2 Q13
GIVERN,
2 =2 & 0O

-5 1 3 B



¥ als

- 10

0+ 4
-10 - 4

30-2

24 +3dx = hE
Zx = BB - 24
o o1
Ix =5|4 -2
_3 EI_
40 0 ]
2x =|20 -10
15 30
40 - 4
3x =| 20- 8
|15+ 10
EIE:
I =[12 -14
25 28
.
3 3
Lo |12 14
3 3
25 28
| 3 3
- .
12 3
xo=| 4 Zi%
3
22 o
RN




Hence,

L
3
12
~14
o= q- —_—
3
25
— 28
3 —
e 3 —
Algebra of Matrices Ex 5.2 Q14
Sl =,
[1 — = =
A = =
= [ =
& i
A - & - =
— = — ] — = - O
— = — A — ==
. — 2 —= 2]_
= [ =
. — _ — 1 = —2]_
—_— = I | —_— =
— — 1 — = = + 1
| —= — 1 o — O
— — — = =1 — 1
| — = I
Hermn o=,
-:‘::=[_3 =+ — 4
—= i — 1

= — 1 — 1

1 - — 1
= — 1 — 4
1 - — 1
= — 41 — 1
1 _ — 1
—= + A
—= + 1



Algebra of Matrices Ex 5.2 Q15(i)

ET- —2]+[3 -2 2]=[5 0 III:|
| 4 X B 1 o -1 E 2% +v &
(v -y +3 2-2 -24+2 & o o
4+ 1 X+ 0 Eu—l:|=|:5 22X+ 5:|
[ -w+2 0 0] [6 0 0
| =5 X 5]_[5 2x 4 W 5]
Use know that, corresponding entries of equal m atrices are equal. 5o,

X —-w+3F =0

= X —w =73 =i}
Fnd Moo= 2N 4+

f— 2y —x+y =0

= X+ w =10 ——=Tii}

Adding equation (i, (i),
X —-W4+x+y =3+0
= 2x =3

3
— o= =
2

XKoo= =3
3
— E—y=3
— —}-’=3_3
2
I
2
Hence,
xe2 o2
2 2



Algebra of Matrices Ex 5.2 Q15(ii)

[# w+2 z-3]+[r 4 5]=[4 2 1z]

= [* +y ¥+2+4 Z-3+E5]=[4 2 12]
= [* +¥ w+8B zZ+Z]|=[4 9 12]

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

X4y = - —-=[#
¥+ 6B =9 - — =[]
Z+2=12 - ==&

From equation[ii}, e get

¥y =9-5
v =23

Put the value of v in equation(i],
X4y =4

= N+ 32 =4

= X =943

= x =1

From equation (iii

ZF=2=12
z=12-2
=10

Hence,
x=1,yv =3,z =10

Algebra of Matrices Ex 5.2 Q16

Siwern,
S[E +|, [ »]_]7 o
5 w O 1 1o &
B 1 7 0O
—_— -+ =
|10 2w o 1 1o &
[ &5 +1 24y 7 (]
jr— =
|10 +0 2x + 1 1o 5
[ 7 =R 7 0
= =
|10 Zx + 1 ia0 5
Since corresponding entries of equal matrices are equal, So
2+w=0
W= — 8
Ad
2% +1 =5
Oa =5 — 1
=l
o= =
=2
aNo= 2
Hence,
No= 2,y = -8

Algebra of Matrices Ex 5.2 Q17



Sivern,

[1 o = 1 = 4 <4 10
A + 2 =

|2 4 & -1 —-= =z 4 =2 14

[ 2 o =23 = 4 & 4 <4 10
= + =

|22 244 5,1] [—2 -6 4] [4 = 14]
. [ 2+ 2 + 22+6] [4 4 10

|22 -2 41 -5 EBw + 4 4 = 14

Since corresponding entries of equal matrices are equal, So

A=2=<4
— A =2
and

21 -2=44

24 =06
— A =2
Hence,

A =2

Algebra of Matrices Ex 5.2 Q18(i)
S =r.

- — 4 E],E:[E — =
= =1 a =
=r
=~ 4+ = 4+ == = 11
fr— T — =

B = —_— =
— N e
= — — =t - =
e S =
_—E-—l —_— = — =
[ — —_— =
— S =
| — 5 — 1 =
He=rm e,
[ — —_— =
S =
| — 7 — 1 =




Algebra of Matrices Ex

Cadivera, 2

5.2 Q18(ii)

=
“1
=

o
— =2
=

=
il
— S

—_— =
o o W |

p—

Ao vwwe hawvwe 28 +— 3o =55
Thos, vwwwe hawve, 3= =55 — 2.2

= — = =20 O
= = = = <1 = — =2 A — 2
— = 1 = =
[ 1D — 1D [ 1es O
— = = =1 1O — = — <
| — 2= = = 1=
[ 10 — 1= — 1D — D
== = e = 20— = 1O —[(— 4]
=== 5 — 1=
[ —= — 10O
= = = 1= 1
| —=1 —F
— 1O
1
= I = S B =
—=1 — 7




Algebra of Matrices Ex 5.2 Q19(i)

| x V X 6 | 4 x+ ¥
3 i 4
| = t =1 2t | Z+ i 3
3x 3y x+4 O+x+ )y
T} =
3 3t —]+z+ L 2 E4+3

L-

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

3y=64+x+y

= y=

= £ =3

Jz=—=l+z+"t

== dz==]1+t==1+3=2

= z =1

Sx=2, y=4,z=1 andt=3

Algebra of Matrices Ex 5.2 Q19(ii)
[H E ] [3 4} [ 7 14]
= + =
T ow— 3 I 15 14
[zx 10 ] [3 4} [ 7 14]
= + =
14 2y — 6 i =2 15 14

. 2x 4+ 3 14 _ - 14
15 2w — 4 15 14

Comparing the corresponding elem aents from both sides,
2H +3=7T = 2= 4 = x= =2

2y — 4 =14 = Z2yw=12 —=w=09

Hence, ® = 2, w =9



Algebra of Matrices Ex 5.2 Q20

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

oX + 3Y = E ﬂ ........ (1)
3K+ 27 = [‘12 _25} .......... (2)

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

6X + 9Y = 3[2 3} ........ (3},

4 0
6>{+4Y=2[_2 2} ............ (4)
1 -5

Subtracting equation [4) from equation [3) we have,
2 3 -2 2
5= 3 -2
GaT S
Lo [ 9] [4 4
12 0 £ -10
oy = 10 5
10 10
110 5
= 1= E[m 10}
= ¥ = 2 1
2 2

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

2 3
45 + e =2 R ="
e
o + 67 =32 ° SR (=)
1 -5
Subtracting equation [6) from equation [5) we have,
(2 3 -2 2
-5 = 2_4 D:|—3|:1 _5:|
oy = 4 6| |-6 6
g 0] |3 -15
Loy 100
5 15

_ yo_ 100
505 15

2 0
= ¥ =
2

Hence the value of X = -2 U and ¥ = < 1.
3 2 2



Algebra of Matrices Ex 5.2 Q21

Let A represent the post allocation matrix for a college, So
15 Peons
=) Clerk =
A = .
1 Twpist
1 [Section officer

The total number of posts of each kind in 20 colleges in given by:

= =04
(15
&
= 20
1
| 1
450 FPeaons
an Clerks
30 49 = .
20 Typists
20 |section Officers





