1.

Find the determinant of the

following matrices.

Ans.

(i)

0 A<l
T2 0

A g

= -1(0)—2(1)
=0-2=-2
13
Bz[z -2]
B =1(-2)-2(3)
=-2-6
=-8
o ]
A=3(2)-3(2)
o}
pl=3(4)-1(2)

=12-2=10

Exercise 1.5

2 Find which of the following
matrices are singular or non-singular?

S
Ans. (i) A=

2 4
3 6
Al =‘2 4}
=3(4)-2(6)
=12-12 :
=0 singular
) B_4 1
ii —'3 5
4 1
|Bl =l3 2\

=42)—3(1) =8-3=5 ;,,n singular
i) s 7 -9
(iii) = [3 5 }
7 -9
A= \3 5 ‘
=7(5)~-3(-9)
=35+27

=62#0 non-singular



—2 4
5 -10
-2 4
=5(4)—(-2)(-10)
=20-20
=0 singular
3. Find the multiplicative inverse (if
it exists) of each.

X @ . = 3
ns. (i S

-f 3
.
=-1(0)~2(3)
=—6

AdjA :[0 *3] -

i) D=[ 5 —10}

R

A=

ol

2
‘Bl = J,_lg _5|
=10)—(3)(2)
=—5+6
=1#0

; -5 =2
Adj B—[S 1]

11
B]

-3 73

{—2 6 }
() €&

B~l=_ adjB

3 -9
-2 6 I
3 -9
=—2(-9)-3(6)
=18-18=0
C™ does not exist.

i 3
vy D=|2 4
1 2

4

cl =

—
)

ol =




o .
)  A(Adj A)=(Adj A) A= (det A)I
i BB'=I=B'B
Ans. (i) A(Adj A)=(Adj A) A = (det A)I

1 2
As o
Ade:[_i ‘12}
o[} 2% 7]
16y +2(—-4)  1(=2)+2(1)
T146)+6(—4)  4(-2)+6(1)

6-8 -2+2
24-24 -8+6

-2 0
L0 =2
a6 =211 2
Now {Ade)A~]:_4 1:”:4 6]

_[6(1)1»—2(4) 6(2)+ —2(6)}

1 2 3 -1
4.HA=[4 6JandB={ J,then

—4)+1(4)  —4(2)+1(6)
Té=g 1912
T|-4+4 -8+6

-2 0
1o =2
Also (det A)I

I 2
detA —‘4 6!

=1(6)—2(4)=6—-8=-2

g o1 0] [-2 0]
(detA)l= 2{0 1}‘[0 |

Hence: A(AdjA) = (AdjA) A = (det A)I

. 3 -1
(i) B:[2 —2}

Bl=]> :é‘=3(2)~2(—1)
=—6+2=-4%0
o b i
AdGB. = 7 3]
e
B = AL

_I[=2 1]_1[2 -1
4|2 3|74|2 -3
an-1_ L[3 —1][2 -1]
o8 ‘4{2 —2} [2 ~3J
1132+ (-1 3-D+EHE3)
4 2Q)+(202) 2A-D+(=2)-3) J
_1[6—2 ~3+3]

“4l4-4 -2+6]

_1[4 0
40 4

-5 O

Similarly:

o HZ <LHE ]

B B_4[2 _3}[2 _J
_120+(-1)@)  2-D+(-1)-2)
4 LZ(S) +(-3)2) 2(-D)+(-3)(-2)

_114 0
T 4(0 4

g

Hence: BB' =I1=B"'B

S. Determine whether the given
matrices are multiplicative inverses of
each other.

Ans. (i) B .5]] and {71 ;5}



3 5|[7 -5
4 7||-4 3
3N +5(4) 3(=5)+5(3)
LA+ ) A-5(HTG)

_[21—20- =15+415| |1 O sy
T128-28 -20+21)7[0 1]
Given matrices are multiplicative
inverse of each other.

o |y ol )
E gt

NIEH+2(2) 12)+2(-1)
T2(-3)+3(2) 2(2)+3(=1)

_[3+4 2-2]_J1 0}_,
“|-6+6 4-3|7(0 1|

4 0 4 2
6. If A - N B = 5
-1 2 1 -1

3 1
D= , then verify that
=2 2

@ (AB)'=B'A™

) (DA '=A"D
Ans. (i) (@AB)'=B7A™
LHS = (AB)™

(4 04 -2

s -1 2}{1 —J
[4¢-4+00)  4(=2)+0(-1)
T2 ~1(=2)+2(-1)

[-16 -8
6 o

16 -8
16 0

=-16(0)—6(-8)
=0+48=48 %0

|AB

Adi(AB) =‘i b

AB)"! =—— Adj(AB
(AB) |AB1 i(AB)
8 1
_1[0 S]MO 18 _[0 é}
~4gl-6 -16] |-6 -16| |71 -1
48 48 L8 A
RHS=B'A™

-4 -2
=7 1]
[Bj=—4(-1)-1)(-2)=4+2=6

A _h-1 2
B ] |AdB 1: | _4]

4 0
a5 3]
4
|A[=‘_1 g‘=4(2)—(—l)(0)=8

G _1 12 0
A ‘AIAdA 8{1 4}

i[-1 2712 ©
R
BrA 6[1 —4}8[1 4}

_i[-1 272 0
T 48(-1 —4)[1 4

1 [-1@+2()  -10)+2(4)
TA8[-1(2)+—4(1) —1(0)+—4(4)

_ _ 8
_ifo 871 0 3
R {_%8 "164J
{0 %
% A

L.H.S =R.H.S

Hence: (AB) ! =B'A™



ii) MA'1=A"D?
LHS = (DA™

3 1][4 o
D& -2 2} [—1 2}

[ 3@ +H=1)  2(0)+1(2)
T2 +2-) 20 +22)

_[12=1 0+2]_[ 11 2
|-8-2 0+4] |-10 4

11 2
[ "Lm 4‘
=11(4)—(-10)(2)
=44 +20
= 64
. [4 -2
Adj(DA.)—[w 11}
|
DA) ! =-—
(DA) DAAdJ(DA)
4 2
_ 14 21 |64 64
6410 11} |10 11
64 64
1 -
_|16 32
> U
32 64
RHS=A'D"
4 0
A= .
Lo
; ’4 0
‘A!=
L 2
=4(2)~(-1)(0)
=80
AT =— AdjA

|D=3(2)—(-2)(1)

=6+2=8

1
D' =-— AdjD

2
12 ~1
82 3

12 0] 12 ~1
-yl — & i

AR _8{1 4}' 9[2 3]

et 2. olf2 1
AP :6_14-{1 4]{2 3}
1 [2(2)+0(2) 2(—1)+0(3)}

(-1)+4(3)

(o)
=
Yt
—_—~
(W]
p—
-+
S
—
(\®]
S’

1[4+0 240
64(2+8 —1+12

r4 2]
_ 1[4 2] _|ed 64
_64[10 11}_ 01
64 64
1 -1
_|16 32
5 11
32 64
LH.S=RHS

Hence: (DA)™ = ATy
Solution of Simultaneous Linea"
Equations
System of two linear equations in
two variables in general form is given as
ax+by=m



cx+dy=n
Where a, b, ¢, d, m and n are real
numbers.
This  system is also  called
simultaneous linear equations.
We discuss here the following
methods of solution.
(i) Matrix inversion method.
(i1) Cramer’s rule
(i) Matrix Inversion Method
Consider the system of linear
questions
ax+by=m
cX+dy=n

L W

orAX=B

a b X m
Where A:{ },X={ J and B 2{ J
¢ d y n

orX=A"'B
Al = ad — be

A1=220 andAl 0

|

HL_JU

AdjA
Al

y ad—Dbc

dm—bn
ad—bc
—Cm+ an
ad—bc
= dm—bn sitid yzan —cm
ad —bce ad—bc
(1))  Cramer’s Rule.
Consider the following system of
linear equations.
ax+by=m

¢x+dy=n
We know that

a b X
AX = B, where A:[ }, Xz{ }
- ¢c d y

s

or X=A"'B \
|

A

o el

y

or

and y

m
where ’Ax ’=
n

]Aylz

a m
C

n

Example 1

Solve the following system by
using matrix inversion method.
4x -2y =8
3x+y=—4



Solution

o b

Step 2

;s ; a -2 .
The coefficient matrix M:L i ] 18
non-singular, since
etM=4x1-3(-2)=4+6=10#0. So
M is possible.
Step 3

= x=0andy=-4
Example 2

Solve the following system of

linear equations by using Cramer’s rule.

3x-2y=1
2x+3y=2
Solution
3x-2y=1
—2x + 3y =2
We have
i _ﬂ,
2 3]

1 2
AR 3] 344 7
Al 5 5 5
3 1
Ay b2 2 e+2 8
YTIA TS 5 5
S,S:{(z,ﬁ]}
5°5
Example 3

The length of a rectangle is 6 cm
less than three times its width. The
perimeter of the rectangle is 140 cm. Find
the dimensions of the rectangle.

(by using matrix inversion method)
Solution

If width of the rectangle 1s x cm,
then length of the rectangle ycm
According to first condition

y.= 3x—6,
According to 2™ condition
The perimeter = 2x + 2y = 140
= x+y=70

and 3x=y=6
In the matrix form

1 1x 70
s GG
dctfl 1}:|1 1\
LS -1] 3 -1
=1x(-1)-3xl==-1-3=-4#0

We know that:
| _Adj A

X=A"Band A-
4|



£ 1=t <10 . Thus, by the equality of matrices,
Hence| [=— _ width of the rectangle x = 19 cm and the
y =3 1 length y = 51 cm.
76
_—1/-70-6 4| |19
S 4|-21046] - T|204|7 |51




