Exercise 1.3

Q.1  Which of the following are conformable for addition?

1 0O
2+1
C=|2 =1}, =
3
1 -2
3 2
-1 0
E= , F=|1+1 =4
1 2
3+2 2+1
Solution:

In the above matrices following matrices are suitable for addition.

(i) A and E are conformable for addition because their order is same and both are square
matrix.

(i) B and D are conformable for addition because the order is same 1.e. they have two rows
and 1 Columns and both are rectangular matrices.

(iii) C and F are conformable for addition because their order is same i.e. they have three 3
rows and 2 columns and they are a rectangular matrix.

Q.2 Find the additive inverse of the 1 0 —1

following matrices: ) B 1 3

4 3 -2 1
() A= {_2 J 1 0 -1
Solution: Solution: B=|2 -1 3
Additive inverse of a matrix is 3 -2 1

n ive matrix. o X
egative mat Its additive inverse is

an | 2 Y 10 -1
2

“B=-|42 -1 3
A_{z 4}{(—1)” (—1)4} 3 -2 1
2 1 10 1

{—2 —4} B=|2 1 -3
3 2 -1




4
o o=

4
_2_

4] [—1x4
—C = — =
]

The additive inverse is

<l

Solution: C = {

1 0
4) D=|-3 -2
2 1
I 0
Solution: D= | -3 -2
2 1
The additive inverse is
1 0 —1x1 —1x0
-D=—-|-3 2|=|-1x-3 —1x-2
2 1 -1x2 —1Ix1
-1 0
-D=|3 2
2 -1

(5) E:F o}
0 1

. 1 0
Solution: E =
0 1

The additive inverse of the given matrix is:

E_l 0] [-1x1 —1x0
0 1| |-1x0 —1x1
1

10
Ez{o -1
© F- V’; H
NI

Solution: /' = {

-1 JJ

Its additive inverse is

o
{5
| -1xd3 0 —1xd
[—lx—l —1xJ§}

Q3 If4d = Y R
) N I R I N

1 2 3
C=[1 -1 ﬂ,D:{ }
-1 0 2

then find.

(i) A+|:l 1}
11

11
Solution: 4 + L J

-1 2
As 4 =
2 1
11
So, A +
11
-1 2| |11
= +
2 .1 1
The order of matrix A and the given
matrix order is same. So, they can be

added easily.
_:4+12+1

_2+1 1+1

[0 3
13 2

(i) B+ {_2}
3

-2
Solution: B + { ; }

v}




1

The order of both above matrices are
same, so, they can be easily added.

el
12

(i) C+ [-2 1 3]
Solution: C + [-2 1 3]

As C =1 -1 2]

So, C + [-2 1_3]

=1 -1 2]+[-2 1 3]

Their orders are same so they can added
=[1+(=2) -1+(1) 2+3]
=[1-2 -1+1 3]
=[-1 0 3]

) 1 01 0
(iv) +201

) 0 1 O
Solution: ) +
2 0 1

1 2 3
As D =
-1 0 2

01 0
So, D +
2 0 1

I 2 3 0O 1 0
= +
-1 0 2 2 0 1

Their orders are same. So, they can be
added.

-1+2 0+0 2+1

_‘1+0 2+1 3+o}
_‘1 3 3
10 3

(v) 24
Solution: 24

-1 2
AsA:{ }
2 1

So, 24
-1 2] [2(-1) 2x2
:(2){2 1}{2&2) 2><1}

(vi) (-1)B
Solution: (-1)B

r

So, (-1)B

o
{(1)>< 1 }

(-1)<(-)
-

(vii) _ (-2)C

Solution: (—2)C

AsC=[1 -1 2]

So, (-2)C

=(-2)x[1 -1 2]

=[(20) (2D (2]

=[-2 2 -4]

(viii) 3D
Solution: 3D

1 2 3
As D=

-1 0 2

So, 3D

ol

B 3x1 3x2 3x3
T 13x-1 3x0 3x2



[3 6 9
13 0 6

(ix) 3C
Solution: 3C
As C=[1 -1 2]

So, 3C
=(3)x[1 -1 2]
=[3x1 3x-1 3x2]
=[3 -3 6]

Q.4  Perform the indicated operations
and simplify the following:

) 1 0] [o 2 11
Solution: + +
0 1 3 0 10
[1+0 0+2] [1 1
= +
10+3 140 1 0
121 [1 1
= +
3 1 1 0
_‘1+1 2+1
3+1 140

_‘2 3
401

o [

Solution:

0 3
1 0] [0-1 2-1
= +
0 1] [3-1 0-0
11 -1 1
= +
10 2 0
_‘1—1 0+1
1042 140

o1
201

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

Solution:

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

=[1 1 1]

1 2 3 1 1 1
(iv) -1 -1 =1|+|2 2 2
0o 1 2 3 3 3
Solution:
1 2 3 1 1 1
=|-1 -1 -1[+|2 2 2
0 1 2 3 3 3
1+l 241 341
= 142 142 -1+2
' 3+0 142 2-1

2 3 4
=1 1 1
13 4 5
172 3 1 0 -2
(v) 23 1]+-2 -1 0
3 1.2 0o 2 -1
Solution:

1 2 3 1 0 -2
=12 3 1|+]-2 =1 0
31 2 0 2 -1
141 241 341
= -1+2 -1+2 -1+2
| 3+0  1+2  2-1
2 21
=0 21

3 3 1




(vi) Hé fo

Solution:
_‘1+2 2+1 +1 1
Lo+l 140 1
3 3] [1 1
= +
11 11
_‘3+1 3+1
1+ 141
4 4
|2 2
1 2
Q.5 For the matrices 4=|2 3
1 -1
1 -1 1
B=|2 -2 2|and
31 3
-1 0 0
C=l0 -2 3|, verify
1 1 2
following rules:
(i) A+C=C+ A4
Solutions:
LHS=A+C
RHS=C+A
LHS= A+C
12 3 -1 0 0
=2 3 1|+/0 -2 3
1 -1 0 1 1 2
1-1 240 3+0
= 2+0 3-2 1+3
_}+1 —1+1 0+2
0 2 3
(2 1 4
2 0
- RHS=C+A
-1 0 0 1 2 3
=0 -2 3|42 3 1
1 1 2/ |1 -1 0
—-1+1 0+2 0+3
=10+2 -2+3 3+1
1+1 1-1 2-0

the

Il
N NO
S = N

3
4
2
A+C=C+ 4

Hence proved
LHS=RHS

(ii) A+B=B+A4

Solution: A+B=B+A
LH.S=A+B
R.H.S =B+A
LHS= A+B

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

I1+1 2-1

+3+1

=12+2
1+3

3-2
—1+1

1+2
0+3

2 1 4
=4 1 3
4 0 3

A+B=B+ A4
Hence proved
LHS=RHS

(iii) B+C=C+B
Solution: B+C =C+ B
LHS=B+C
RHS=C+B
LHS=B+C

1 -1 1 -1

-2 2|1+ 0 -2 3

0 O

31 3771 1 2



1_
=240
3+1

0
=2
4

-1
=1 0
1

—1+1
= 0+2

I —-14+0 140
—-2-2 243
1+1 342
-1 1
-4 5

2 5
RHS=C+B

0 0 I -1 1

-2 3|\+2 2 2

1 2 3 1 3
0-1 0+l
—2-2 3+2

243

_1+3 1+1
0 -1 1

=2
4

(iv)

4 5

2 5
LHS=RHS
B+C=C+B
Hence proved

A+(B+A4)=24+B

Solution: A4+ (B + A) =2A+ B

L.H.S = A+ (B+A)
RHS=2A+B
L.H.S= A+ (B+A)

2 3 1 -1 1
+]2
-1 0 3 1 3

1

-2 2|+|2

l

2
3
-1

3
|
0

3 3 7
16 4 4

5 -1 3
LHS=RH.S
A+ (B+A) =2A+B
Hence proved

v)

L.H.S =(C-B) +A
RH.S = C+A-B)
LHS=(C-B)+ A

(C-B)+A=C+(A4+B)
Solution: (C—B)+A = C+(A+B)

2 3

3

1

-1 0

-1 0 0] 1 -1 1 1
=[|l0 2 3|-|2 2 2||+|2
1 1 2|3 1 3 1
2 1 1] [1 2 3
=2 0 1 |+]2 3 1
-2 0 -1] |1 -1 0
-1 3 2
=0 3 2
-1 -1 -1
RHS= C+ (A-B)
~1 0 0 1 2 3] [1
=0 =2 3|+[|2 3 1|-|2
112 1 -1 0| |3
-1 0 0 0 3 2
=0 2 3|+ 0 5 -1
11 2] |-2.-2 -3
-1 3 2
=0 3 2
-1 -1 -1
LHS=RHS
(C-B)+A=C+ (A-B)
Hence proved
(vi) 24+B=A+(A4+B)
Solution: 24+ B =A+(A+B)
LH.S=2A+B
R.H.S = A+ (A+B)
LHS=2A+B

-1

|



1 2 3] [1 -1 1 -1 0 o] 1 2 31V[1 =11
=2|2 3 1[+2 -2 2 =1l0 -2 3|-|2 3 1]|-]2 2 2
I -1 0] |3 1 3 1 1 2| |1 -1 0 3 1 3
2 4 6] [1 -1 1
=4 6 2/+|2 2 2 2 -2 -3 1 -1 1
2 -2 0] |3 1 3 =l-2 -5 2 |-|2 2 2
3 3 7_ _O 2 2_ 3 1 3
—l6 4 4 -3 -1 —4]
5 <13 =4 -3 0
: RHS=:A+(A+B) 31 1]
2O 2 3 -1 LH.S=RHS
=12 3 1]+[12 3 1|+2 =2 2 (C-B)-A=(C-A)-B
1 -1 0 1 =1 0 3 1 3 Hence pl‘OVCd
1 2 3] [2 1 4
=12 3 1|+/4 1 3
1 -1 0 4 0 3 (Viii) (A—i-B)—i—C:A-I-(B—i-C)
i 3 3 Solution: (A+B) + C = A+ (B+C)
LHS=(A+B)+C
6 4 RHS = A + (B+C)
-1 3 LHS= (A+B) +C
LHS R.H.
2A+B=A+ (A+B) bz 3 b -t 1hy-100
Hence proved =123 1\+/2 2 2/|+|0 2 3
1 -1 0| |3 1 3 1 1 2
(vii) (C-B)-4=(C-4)-B 21y ° 0
Solution: (C—B)—A:(C—A)—B =[4 1 3| #0452 3
LHS=(C-B)-A 4 03 [T 2
LHS=(C-B)- A
10 o] [1 -1 2 =(4 -1 6
—l0 -2 3|-|2 =2 3 > LS

|

2

3 R.H.S = A+ (B+C)
\ 12 31 (T1 =1 17 =1 0.0
211123] “12 3 1]+l2 2 2/+]0 23

O = W
T

I 1T 20 (3 1

3 -1 0 31 3] |1 1 2

-3 -1 4 2 1 41 -1 0 o0
=4 3 0 =4 1 3|+|0 -2 3
3 1 - 40 3/ 1 1 2

=(C-A)-B -



I 1 4

=14 -1 ©

5 1 5
LHS=RHS

(A+B)+C=A+ (B+C)
Hence proved

(ix) ~A+(B-C)=(4-C)+B
Solution: 4 +(B-C)=(A4-C)+B
L HS=A+(B-C)
RH.S = (A-C)+ B
L HS=A+(B-C)

1 2 3 1 -1 1} [-1 0 o
=12 3 1|+[[2 2 2[-]0 -2 3
1 -1 0 31 3 1.1 2
1 2 3] [2 -1 1

=12 3 1[+/2 0 -1

1 -1 0] [2 0 1

3 1 4

=14 3 0

3 -1 1

RHS= (A-C) +B
1 2 3] [-1 0 0 1 -1 1
=2 3 1|-|0 -2 3||+2 2 2
1 -1 0/ |1 1 2 31 3

1+1 2-0 3-1] [1 -1 1
=2-0 342 1-3|+/2 -2 2
1-1 -1-1 0-2] |3 1 3

2 2 3 1 -1 1
=2 5 2+% -2 2

0 -2 2| |3 1 3

3 1 4
=14 3 0

3 -1 1

LHS=RH.S

A+ (B-C)=(A-C)+B
Hence proved

(x) 24+2B=2(A+B)
Solution: 24+ 2B =2(A4+ B)

LIS =2A +2B
RH.S =2(A +B)
LH.S =2A +2B

1 2 3 1 -1 1
=212 3 1]+2|2 2 2
1 -1 0 31 3
2 4 6] [2 2 2
=4 6 2|+|4 -4 4
2 2 0] |6 2 6
4 2 8
=8 2 6]
8 0 6
RHS= 2 (A+B)
1 2 3] [1 -1 1
=212 3 1]+/2 2 2
1 -1 0] |3 1 3
1+1 2-1 3+1
=242 3-2 1+2
1+3 —-1+1 0+3
2 1 4
2{4 1
4 0
4 28
=8 2 6
8 0 6
LHS=RHS
2A+2B=2(A+B)
Hence proved
Q.6 HA:{I'Q}mdB:{
3 4
find:
(i) 34-2B

Solution: 3428

|
3A-2B :3{
3

:E

—6 0
12 -6 16

0 7
-3 8

A

|



3 20
115 4

(ii) 24" -3B'
Solution: 24" - 3B
When we take transpose of any matrix we

change rows into columns or columns into
TOWS.

P
A -2 4
o003
B |7 9

1.3 0 -3
24" -3B' =2 -3
24 7 8
2 6] [0 -9
|4 8] |21 24

2 15
|25 16

Q.7 If
2 4 1 b 7 10
2 +3 =
-3 a 8 —4| [18 1
Solution:
2 4 1 bl [7 10
2 +3 =
-3 a 8 4| |18 1
|4 8 .\ 3 3] [7 10
|6 2a] |24 -12] |18 1
[7 0 8+3b ] [7 10
118 2a+(-12)| |18 1
8 +3b=10 (i)
2a—12=1 (i)

By solving equation (i1) we get the value
of'a
2a—-12=1
2a=1+12
2a=13
13

a:_
2

By solving equation (1) we get the value of
b

8+3b=10
3b=10-8
3b=2

b= 2
3

1 2 1 1
Q8 If 4= and B =
0 1 2 0

Then verify that

() (A+B)=A+B
Solution: (A + B)t = A + B
LHS=(A+B)
RHS=A"+B'
To solve L.H.S
LHS=(A+B)

(A+B)U(l) fH; éﬂ
0

RHH#A+E“{22}
o 1301

To solve R.H.S
RHS=A'"+B

At_10
121
Bt:1 2
1 0

RHS-A'+ B {1 OHl 2}

2 1 1 0
2 2
150
LHS=RHS = (A+B)=A4B!
Hence Proved

(i) (A-B)=A4-B
Solution: (4~ B) =A'—B'

LHS=(A-B)
RHS=A'-B'
LHS= (A — B)"



m,Bf—O )
1o
RHS=A'-B!

(o -2
11
LHS=RH.S

(A-B)=A.B'
Hence proved

(iii) A+ A" is a symmetric

Solution:

A+ A" is a symmetric
To show that 4 +A" is symmetric, we will
show that

(A+At)t :(A+A[)

o2 [ 2]
A+ A'= +
0 1] |01
1 2710
= +
0 1] |2 1

[1+1  2+0
0+2  1+1

A+A'= 22
2 2

2 2]
(AMJ=& J

2 2
1
(A+A') =(A+A")

Hence Proved
A+A" symmetric

(iv)  A— A'is a skew symmetric
Solution: A4 A’
To show that 4-4" is skew symmetric we

will show that
(A-AY=-(A-A")

L 2] [1 2]
0 1| |01

(A-A")'=-(A-A")
Hence proved
A— A'is a skew symmetric

(v) B+ B'is a symmetric

Solution: B+ B'
The show that B+B'is symmetric we will
show that

(B+B) =(B+B")

o] [y
B+B = +

2 0] [2 0

o112
= +
2 0] [1 0
[T 142
241 0+0

B+Bi:2 3
3 0

(B+Bﬁﬁ{§ ZI

L .

(B+B') =(B+B)




Hence proved
B + B'is a symmetric

(vi)  B-—B'is a skew symmetric
Solution: B— B’

To show that B — B'is skew symmetric, we
will show that

(BB') =—(B-5)

aog ol 11
12 0] |2 0

1112
|2 O}L o}
1

2

0 —1]
1o
(B-BY=-(B-B)

Hence proved
B — B'is a skew symmetric.



