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Algebra of Matrices Ex 5.1 Q1

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

The ordered pairsare: (I 8]’ (8x 1]1 (2x 4]1 (4x2)

[ 115) and [51 1) are the ordered pairs of natural numbers whose product is 5.

Hence, the possible orders of amatrix having 5 elements are Ix5and5x1
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= 33 -5 = _1
If A = [.5-,}.:|= 1 3 =1 anrd B = [.b_,_-;,.:|= —= =

[ I —= 1 =
(i) Sz +bz; = 4+ ([—3) =1
Hernce, - + &5, = 1
(i) =44 &34 + Socbos = [(21(2) (41 [(<4) = 4+ + 16 = 20
Hemnoce,

F11 P11+ Foxbos = 20
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Here, Sa— I:-EI."-?-:IIEH:-cﬁl-
=y = first row of A == 1==1=F1a L. o
So, order aof 2, = 1 = =
o = Secornd coalarmoa af A
=4 =
= =

=mz l=

Crder aofc o = = = 4
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Let A= (=) .

aofon me s I

= | Sz Sl

[ Sy = 4.0
Soy = 2.1 =2, 5., =2.2 =4, S, =2.2 =6

So, using equation i)

,.q=123
2 4 B

L) S =28 — 3
S, =211 —-1=1, 5y-=2(11—-2 =0, 5=2(1]- == -1

sing equation [i)

,.£|=1 o -1
=2 =2 1



Using equation (i)

.'q=234
2 4 &5

. .
i R Gl I
i) Sy = >
z z
1+ 1 1 =2
N o N € )
=2 =2
- _(2+13° o - ==
=t =z TEE = B
Using equation (i),
=2 ; =
A = a 25
z ° 2
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Here,
_ N _ |11 =1z
A = [a"-i':|2:-c2 I:'E'.El azz:l
. o
5+ 30
0y ey -
z z
511=|I1+1:| 5, o =|:1+2:| _
=2 =
z z
521=[2+1:| E,a =|:2+2:| _
=2 =2 =2

Using equation {i)

El

E

= =2
A=, =

— =

=2

. .-
.. =1
R ()
z z
1-1 1 =2
=2 =

(2 - 13% 1 (2 - 271"
S Sae-ml R -
Using equation [i)

o L
A = =2

.

=2

=
1 3
BYCE S
=|:2+3:|2=25
=2 =

(i)



(F— =17

[iii}) Sy =

=
L _ -z 2 _fi-==7 s
1r = - = Tiz T = =
o, 2=t _f2-=2E07
= =
U=sing equation [i]
1 =
-~ =[§ = :|
o =
Cine) - (=25 + j_']z
= =
511={2[1:|+1]2=3 _ =|[1|:1';|+2]|2=E
= = 1= = :
S (2i(=2)+=2)" _ 25 _ (2021 +=2)" 1
= = =
sing equation [i]
2 g
a =
|:"-":| Sy = {IE" _23_}”
R € =R 5] [N U €5 Il ]
= = =
I = ) Bl €5 I O 1 ) Tl o ] B
= = =

=sing equatiorn (i)
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=131 Sz Tz Fia
Here, A= {5';_;-']&_:4 =|Fp1 Spe Sz Sog - = =0

=1 [zz Tz Tz

() ay =il
-5'11=1+1=2_. 512=1+2=3J 513=1+3=4_. 514=1+4=5
Soq = 2+1=3, o =2+2 =494 Spm=2+2=25 au,=2+4=0D

Sy =3 +1=94, Sqo =23 +2 =5, G5 =23+323 =6, 5y =2 +4=7
Using equation [i)

2 3 4 E
A=3 4 5 B

4 5 &5 7
i S =1 — ]
-5'11=1—1=|:|_. 512=1—2=—1_. 513=1—3=—2J 514=1—4=—3
Sz =2 —-1=1, S0o =2 -2=0, SGoz=2—3= -1, Soq =2 — 4 =—_Z

Sz =3 -1=2, 335 =3 -2 =1, Sgg=3-3 =0, gy = F—4=-1

Using equation [i)
o -1 -2 -3

A=11 O -1 —-=2
= 1 a -1
|:iii:| Sy = =2y

311 = 2011 =2, 342 =2(11=2, 532 =2[11=2, &4 =2[1] = 2
=y = = (2:] = <, oo = = (Ej = <, Seon = = (Ej = 4, Sogq = E(E:l = 4

Us=sing Equation(i),

2 2 =2 2
A=|4 4 4 4

5 5 B 5
(i) Fy =
Sy =1, Iz = 2, Iy=z = 32, I4q = 4
Fz1 = 1, Sz =2, 31z =3, I14 = %+
Sy = 1, S = 2, g = 3, Sgq = %

Using Equation(i),
i 2 =2 4
A=|1 2 = 4
i 2 =2 4
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Here,
=11 Sz Sz
Sz Szz 9zz

Sz Szz TFas
a1 Faz Saz

!
E) a,_-i,-=2.'+F
1 1 5 1 i
.5-11=2|:1:|+I=3, .5-12=2|:1:|+§=§, .5-13=2|:1:|+§=§
= =2 =2 14
= = 1& =
.:‘.-31=2|:3:|+I=9, .:‘.-32=2|:3:|+E= = 5-33=2|:3:|+§=T-"
Usingequation (i),
Cge 3. 2T
P, 3
14
| =t
- 6 5 =
15
£ =N 7
28
12 10 —
2 3 -
L —2 s =
—— q = . —— - = . _— = — =
=g 1 - =1 g — =1 , g = — -3

LIl =irmig egua=sticorr i

a a a

= i i
~~ =

= = =

=] = =]
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Siver,

IC R e = SR l=1 S I = = =1
=+ & 2 — 5 -1 E -5 -1

Since corresponding entries of equal matrix are equal.
S0,

x4 Gy = 2 ———[i}
M= 2y o= 4 ———[ii:l
S+ H =5 ———[iii}
2= — b = -5 ———[iw]

Solwving equatian (i1 and [iii)
o — g4y = 2
Gxw—GBy = 12
=) [+ =
Ow = —10
—10

1
= = —1
¥ 10

Put v = 1 in equation [ii]
M= 2y =
o — 211 =4
Moo= 4 -2
o=

Row, salving equation |:iii:| an.:"[i‘-.-‘j |
2 +28H = 10

p b = — &5
[—) [+ [+

3H = 15
=1

3
b =5

Put the value of & in equation of [iii)

=+ &H =5
=+ 5=5
==5-5
= = 0
Hence,
N =2, w= -1, =0, H =5
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Siver,

2ax o — 3 = — & = ] -2 =
1 ¥+ 4w B +4H| |1 B zZa

Since corresponding entries of equal matriz are egual.

So,

Sx — 3 =1 ———{i]

oo— b =2 ———[ii}
xo— e = 6 ———[iii}
2= + <4h = 29 ——= (1]

Solwving equation (i) and [iii)
2w = 3w =1
B

—1dy = —11
—11
11

-!r.-.=_
=1

Put the value of v in equation (i),
Z2x o — B =1
Zx — 3(F1 =1
2x — 3 =1
2x =1+ 3
2x = 4
Moo= =2

Solwving equatian [ii] and [iv]

43— 4bH = —5
23 — 4H = 29
= = 21
_zZ1
T
= = 3
Pt = = = imn equaticorm [ii]) .
= s = — =
o = = - =
o = =
H ==,
S = =2, e = 1. = = =, &2 =
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As the given matrices are equal, therefore their corresponding elements
must be equal
Comparing the corresponding elements, weget

2a+b=+4 - — ==
a-2h=-3 —— = (i
Ec-d=11 - — = ={li
4o+ 3d =24 - — = =i}

Fultiplying (b by 2 and adding to (i
La=5 == a=1

(iM=h=94-2.1=2

Multiplying (iidby 2 and adding to (v
19 c = 5¥ = c= 3

(i = d=5.3-11 = 4

Hence, a=1,b=2, c=3, d= 4
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Siwven,
A =8

MNo—- 2 = 2z | ¥ = (=]
153= Y +2 6= By w2y

Since corresponding entries of equal matrices are equal, So

o= 2= ——=1[i)

== ———[ii}
2z = 6 ———{iii}
18z =6 ———[iwv]
Vo 2= ———(w]
BZ = 2 ———[wi]

Equation (i) gives, = = 3
Put the value of =z in equal [iv],
13 = Gy
12(3) = 6y
54 = 6y
54
-
» =9

Put v =9 in equation [v)

¥4+ 2=
O+ 2 =
11 = &

Hence,
N =11,y =9,z =3
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Siver,

e S - | |3 2
2x 4+ =T 2 — 4 7

Since carresponding entries of equal m atrices are equal, So

X =3 ———{i)
D — =2 ===l
2x + =z = <% === (1]
2y — e =7 ———[iw])
Put the value of x = 2 from equation an [i] in eqation(ii],
B - =2
() - = 2
Q- =2
v =932
¥ =7

Put the value of v = 7 in equation [iv),
By —w =7
F(FI—w =7
Wwe=221-7
W = 14

Put the value of x = 3 in equatian(iii),
2% + =z = 4
2 +=z=4

65+ = =49
Z=494-05
= = -2

Hence,
MNo=D )y =7, =2, =14
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Siven,
»o— =|l_|-1 <
e I R

Since corresponding entries of equal matrices are equal, So

N -op=-1 -1
== ———[ii}
2x —w =0 ——=[iii]
W = 5 ——=[iwv]

Solving equation (i and (i)

Putsx =1 in equation (i,

o= =1
11—y =-1
- =-1-1
- = -2
¥ =2

equation(ii] and [iv] give the values of z and w respectively, so
=9 w =25

Hence,
N =1,y =2,Z =49, ==5
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By the definition of equality of matrices we know thatif two matrices

A= [aﬂwnand B=[b;] .
are equal then g=b; fori = 1,2,3....mand j=1,23......n.

¥+3 Zz+4d v -7 ] 6 3y -Z2

Given that |dx +6 a-1 O |=| 2x -3 Zr+2

-3 3b zZ+zx Zh+d -21 0
Equating the entries gives:

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

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

Ul

Similarly, 8-1=- 3 and 2c + 2 =0
= a=-32+1land 2c=-2
= ga=-Zandc=-1

Lastly, b-3=2b + 4

= b-2b =443

= b =7

= b=-7

The valuesof x, v, z, a, b, care-3, -5, 2, -2, -7, - 1 respectively,
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2x+1  DBx x+3 10

0 y2+1}=[0 26}

The corresponding entries of the equal matrices are equal.
= x+1=x+3,yv +1=26,

= 2x-x=2,y* =25

= x=2,y=x5

= x=2yv=5 ax=2,y=-5

x4y =7 o -3

Given that [
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Xy 4 | |8 w
z+6x+y_D6

The corresponding entries of the two equal matrices are equal.
= xy =8 ... (1],

from equation [2) and equation(3) we getz =- 6 and w = 4,
from equation(4) we hawve,

X4y =6,

= x =6 -y,

subsituting value of x in equation [1) we get,

= (6-vyly =8,

= y-6y+8=0

= (y-2)iy-4=0,

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

Therefore, value of x , v, 2z, ware 2,4, -6, dor 4, 2, -6, 4.
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(i We know that,

Order of a row matris=1=#”
order of a column matrix=m=1

So, arder of a row as well as column matriz = 1=1
Therefore,
Required matrix = [2]

(i} A diagonal matrix has only &y 355 355 for 3 323 matriz such that a); 2, a5
are equal or different and all other entries zero while scalar matrix has
34y, = 35 = d33 = M [say) So, & diagonal matrix which is not scalar must have,

3yy, # Gop, # Sz and aj=0fori =, So

4 0 0O
Fequired Matriz=|0 -3 0
o o 2
[iii) A triangular matrix is a square matrix 4 = [a.'j] such thataf =0 for all 7 = }, so
2 2 -1
A=|0 4 3

oo -6
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Given datais,
For January 2013:

Dealer & Deluxe Premium Standard Cars
L 3
Dealer & 7 2

For January-February :

Dealer A Deluxe Premium StandardCars
g 7
Dealer & 10 g
Hence,
Deluxe Premum  Standard
le=Dealer ﬂ[E e 4}
Dealer B |7 2 3

Deluxe  Premsurn Standard

5 - Dealer &] 8 7 &}
Dealer B| 10 5 7
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Siver,
A =8
M+ 1 =3 _ |+ 3 w22
0 e 0 -5

Since equal matrics has all carresponing entries eqgual,
So,

2w +1=x+3 ——=1i]
= = ———[ii}
¥ - By =-6 ——— (i}

Solving equation (i)
28 +1 =2 + 32
28 —x =323 -1
No=2

Solwving equation [ii)
2y =j..-"2+2
yz — 2w +2 =0
£ o= 5% - 43c
= (=2)7 - 4 (i)
— 4 -5
= -2

So, There is no real value of » from equation/(ii].

Solwving equatian [iii)
w -5y = —6
y2—5y+6=lj
yE—Sy—2y+E=D
¥y —21-2(w -32)1=0
(¥ = 31w -21=0
v =3 =g o= 2

From solution of equatian (i), [ii] and [iii], We can say that

A and & can not be equal for any wvalue of .,
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Sivern,
[,hr+1l:l y2+2y:|=[3f’"=’+4 = :|
u] —4 0 R
Since corresponding entries of equal matrices are equal, So
X +10 = 3% + 4 ——={i]
WE 2y = 3 ———Tii}
~4 = y¥ - By - (i

Salving equatian (i),
N 4+10 =32 + 4
N o— 3x = 4—10
—2x = -6

Salving equatian(ii)],
y2+2y=3
y2+2y—3=lj
y2+3y—y‘—3=lj
yi¥+3l»¥-1) =0

= w = -3 and wo=1

Saolvingequation(iii)

—% = y* -5y
y2—5y+4=D

wE— Ay — e+ (- A1 =0
Wiy —a41—-1(w — 41 =10
(W —#) (¥ -1) =0

= w =<4 andwy =1

From equation [iijand [iiij,

The common value of vw =1

So, HNo=3,v =1
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. [a+4 Bb} 5. [25+2 b2+2}
g -6/ 85 b*-5b
Given that & = B
Corresponding element of two equal matrices are equal
= a+4=2a+2,3b=b"+2 and -6 =5 - 5b
= a-2a=2-4 ,b*- 3b+2=0andb® -5h+6=0
= -a=-2 y(bh-10b-2)=0andb-2)(b-3)=0
= a=2 ,b=1,2 and b= 2,3
Sovalue of a = 2, b=2 respectively.





