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Q.1  Which of the following matrices
are comfortable for addition?

2 1 3
A= , B= (K.B)
-1 3 1
1 0
2+1
C=|2 -1{, D:{ - } (K.B)
1 -2
_ 3 2
-1 0
E= 1 2] F=| it —4 (K.B)
- 3+2 2+1
Solution:

In the above matrices following matrices are

suitable for addition.

(1 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 i-e they have
two rows and 1columns and both are
rectangular matrices and column
matrix.

(ili)  Cand F are conformable for addition
because their order is same i-e they
have three 3 rows and 2 columns and
they are rectangular matrices.

Q.2  Find the additive inverse of the
following matrices:

@ A= { 22 ﬂ (FSD 2015, MTN 2016) (A.B)

Solution:
Additive inverse of a matrix is
negative matrix.

2 4.
A= IS

1 0 -1
(2) B={2 -1 3 (A.B)
3 -2 1
1 0 -1
Solution: B=|2 -1 3
Bis-2 1
It’s additive inverse is
10N —1
-B=-|2 -1
Seds N 1
— 1SR
-B=|=2 15-3
-3 2 -1

@) C= {4} (A.B)

. 4
Solution: C = [ 2}

<= S

The additive inverse is

2]

1 0
4 D=|-3 -2 (A.B)
2 1
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1 0
Solution: D=|-3 -2
2 1
The additive inverse is
1 O -1x1 -1x0
-D=—|-3 -2|=|-1x-3 -1x-2
2 1 -1x2 -1x1
-1 0
-D=|3 2
-2 -1

10
©) E_{o J

1 @
Solution: E = { }
0 §

(A.B)

The additive inverse of the given matrix is:

el 1 © " —1x1 =1x0
Wo B0 —1x]

<o 4

_E

o e[ 3]
N (Va
Solution: F = {_1 \/5}

Its additive inverse is

"

{—lx\/g —1x1}

“Ix-1 -1x/2

25
1 2

|

(A.B)

o e

c-[1 A.ZLDz{l ’ ﬂ,

-1 0 2
then find. (A.B)
11
i A+
() L J
Solution:
-1 2
As A =
o1

11
So, A +
11
-1 2 i 1
= +
2 i s 1

The order of matrix A and the given matrix

order is same. So, they can be added easily.
N +1}

s
ne
JE=
i 1=
(ii) [3

Solution:

(SGD2017)  (A.B)

@ii) C + [—2 1 3]
Solution:
As C = [1 -1 2]

So,C +[2 1 3

(A.B)
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=[1 -1 2]+[-2 1 3]
=[1+(-2) -1+(1) 2+3]

=[1-2 -1+1 5]
=[-1 0 5]
010
iv D + A.B
(iv) L 9 J (A.B)
Solution:
1 2 3
AsS D =
B
010
So, D +
2 0 1

1 23] fo1o0

|0 2|2 0 1

__1+0 2+1 3+0

|82 040 2+1

1B 3

1D |3
(V) 2A (RWP 2018)  (A.B)
Solution:

-1°2
As A=

A
So,

1" A 2(-1) 2x2
2A=2 E
2 il 2x2 2x1

i

(vi) (—1)B (A.B)
Solution:
o
As B =
-1
So,

(vii) (-2)C (SWL 2018)  (A.B)
Solution:

AsC=[1 -1 2]

So,

(-2)C=(-2)x[t -1 2]
=[(2@) () (-2)()]
=[-2 2 —4]

(viii) 3D (A.B)
Solution:

1 2 3
As D=
i

123
So, 3D 3){ - 2}

=1
B TS0 3 2
3 Gl
{—3 0 6}
o A
Solution:
AsC=[1 177

So, 3C =(3)><[1 -1 2]
=[3><1 3x—1 3><2]
=[3 -3 6]

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

1 0 0 2 i 1
i 4 L A.B
® (_0 1} {3 0} L 0} ( )
Solution:

10 0 2] 11

+ +

01/ |3 0]) |10
__1+O 0+2 .\ 11
“10+3 1+0] [1 O
1 2 11
= +
3 1] [1 0
__1+1 2+1
__3+1 1+0

[2 3
41

3x1 3x2 3x3}

(A.B)
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o GICIRS e

Solution:

o G o o)

1
0

1 0] [0-1 2-1
o 11 0o
1

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

= +
0 1] [ 2 0

[1-1 0+1

“|0+2 140

o1

BE

(i) [2 3 1]+(t 0 2]-[2 2 2])(A.B)
Solution:
[28 1]+([2 0 2]-[2 2 2]
=[2 3 1]+[1-2 0-2 2-2]
=[2 3 1]+[-1 -2 0]
=[2-1 3-2 1-0]
=L@ 1
1@ a1 1Y
(iv) |-1 -1 -1|+|2 2 2| (AB)
0 L. 238 33 3

Solution:
1 2 3 oo

-1 -1 -1|+|2 2 2
0 1 2 3 3 3
[ 1+1 241 3+1
=|-1+2 -1+2 -1+2
0+3 1+3 2+3

Il
W RN
r P oW
3 BTSN

1231 0 -2
(v) 2 3 1|+|—2 -1 0| (AB)
3120 2 -1

Solution:

1 2 3 1 0 -2
2 3 1|+/-2 -1 0
31 2 0 2 -1

1+1 2+0 3-2
=g 3-1 1+0
3+0 1+2 2-1

(v [Ll) iHi ;D{i ﬂ (AB)
ot 15 o))

D/ 12 2+1_+_1 1]
oy i 1+0_

Fel cipmi |
= -
1 1] [11

841 3+1
141 141

[4 4
12 2
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1 2 3
Q.5 For the matrices A=|2 3 1|,
1 -1 0
1 -1 1 -1 0 0
B=|2 —2 2/andc=|0 -2 3|,
3 1 3 1 1 2

verify the following rules:

0] A+C=C+A (K.B)
Verification:
L.H.S.= A+C
(12 .3 -1 0 O
=283 1A 0N =223
| 1§-1 0 -
[1-1 2+0 3+0
=|2+0 3-2 1+3
_l+1 -1+1 0+2
[0 @ 3
=2 4
_2 n 2
R.H.S.=C+A
[— 1 1 2 4
=0 -2 3[+2 3 1
11 2 il - =ik O_
[—1+41 0+2 0+3]
=(0+2 -2+3 3+1
1+1 1-1 2-0
0 2 3
=2 1 4
_2 0 2
A+C=C+A

Hence proved

(i) A+B=B+A (K.B)

Verification:
L.H.S.= A+B

1 2 3| |1 11
=2 3 1|+/2 -2 2

1 -10 3 1 3
FH 2-1 +3+1}
=|2+2 3-2 1+2
1+3 -1+1 0+3
2 laud
SRAESS= 3
4 0 3
R.H.S.=B+A
1 -1 1 4 2B

2 -2 [ZNEEl2 . 3
S T 180

1 - 2 1+3
=1 2+2 —2+3 2+1
13+1 i1 3+0

> 9
= || I
|4 0 3
A+B=B+A
Hence proved
(i) B+C=C+B (K.B)
Verification:
L.H.S. =B+C

1 11 (-1 0 O
2 -2 2|+ 0 -2 3
3 1 3 1 1 2
1-1 -1+0 1+0

2+0 -2-2 2+3
3+41 1+1 3+2

0 -1 1

=2 -4 5

4 2 5
RH.S.=C+B
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-1 0 O 1 -1 1
=0 -2 3|+/2 -2 2
1 1 2 3 1 3
[—1+1 0-1 0+1
=1 0+2 -2-2 342
1+3 1+1 2+3

[0 -1 1
=12 -4 5
|4 2 5
L.H.S. =R.H.S.
B+C=C+B
Hence proved
(ivy A+(B+A)=2A+B (K.B)
Verification:
L.H.S.= A+ (B+A)
1 2 3] I 1 | [ 3
=[2 3 1|+||2 -2 2|+|2 3 1
1 -1 0] (|3 1 -1 0
1 2 3] [2 4
=2 3 1|+|4 3
1 -1 0] [4 3
3 3 7
=6 4 4
5 -1 3
R.H.S. =2A+B
1 2 3|1 11
=212 3 1(+|2 -2 2
1 -1 0| |3 1 3
(2 4 6] [1 -1 1
=4 6 2|+/2 -2 2
2 -2 0] [3 1 3
3 3 7
=6 4 4
5 -1 3
L.H.S. =R.H.S.

A+ (B+A) =2A+B
Hence proved

(v) (C-B)+A=C+(A+B) (A.B+K.B)

Verification:
LHS. =(C-B)+A

10 0] [t -1 1\t 2 3
=[|0 -2 3|-|2 2 2[|+]2 3 1
1 1 2/[3 1 3]J]|1-10
(21 1] [t 2 3

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

= | SSE s

| 1
RH.S.= C+ (A-B)

RSS2 3 11
=1 0 w2 3uliBNE 1 M> 2 2
1Y 2 o 1 3
Br i Al

= 0 %2 3--mS {

"1 4 2= |3
2

B0 34,2

=1 B

LH.S. = RHS.

(C-B)+A=C+ (A-B)
Hence proved
(vi)  2A+B=A+(A+B) (K.B)

Verification:
L.H.S.=2A+B

1 2 3|11 11
=2/2 3 1|+/2 -2 2
1 -1 0|3 1 3
2 4 6|1 11
=4 6 2|+|2 -2 2
2 -2 0] |3 1 3
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LH.S. =R.H.S.

(C-B)-A=(C-A)-B

Hence proved

(A+B)+C=A+(B+C)

Verification:
L.H.S.=(A+B) +C

1 2 3] |1 -1
=| | 2| 0 2
=SSROJ PSS T
-1 0

4
3(+| 0 -2
3 1

R = T

1

N W O w N -
]

(U.B)

-1 0 O
+0 -2 3
1 1 2

3 3 7
=6 4 4
5 -1 3
R.H.S.= A + (A+B)
1 2 3] 1 2 3|1 11
=2 3 1|+||2 3 1|+|2 -2 2
1 -1 0] (|1 -1 0] [3 1 3
1 2 3] [2 1 4
=2 3 1|+|/4 1 3
|11 -1 0] |4 0 3
(3 3 7]
=6 4 4
15 -1 3]
L.H.S.=R.H.S.
2A+B=A+ (A+B)
Hence proved
(vii) (C—B)—A=(C—A)—B
(A.B + K. B)
Verification:

LHS=(C-B)-A

|

T
I(ﬂ-bl—‘-b-bf\)

S

l

+C)

-1 0 0] |1 -1 1
=10 -2 3|-|2 -2 2
1 1 24§ |3 WSS

2 1 B [ 3
=|-2 0 1|2 3 1
|2 0 SIS0
(-3 -1 -4
=|-4 -3 0
3 1 -1
RH.S.= (C-A) -B

1 0 0] 1 2 3
=l|o -2 3|-|2 3 1]|-
1 1 2|1 10
(2 2 3] 1 -1 1
=|-2 5 2|-|2 =2 2
0 2 2|1(3 1 3

1 -11
2 -2 2
3 1 3

-1

-1 0 0

4
6
5

= A+

d 3

T 2 T2 +10 -2 3

0 1 1 2

-1

I\JO\JOIOQNH
L I

1
1

0
11

41 (-1 0
3|+ -2
SRR 3
4

-1 6

1 5
L.H.S.=R.H.S.

(A+B)+C=A+ (B+C)

Hence proved

(viii) A+(B-C)=(A-C)+B (A.B +K.B)

Verification:

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

1
O'l-bl—‘-b-hr\a OOI\JI—\

1 2 3 1 11 |-1 0 O
=12 3 1|+||2 -2 2|-|0 -2 3
1 10 3 1 3 1 1 2
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2 -1 1
+12 0 -1
2 0 1

R.H.S.= (A-C) +B

1 2 3] [-1 0
“[l2 3 1|-]0 -2
1 10| |1 1
141 2-0
~|2-0 342
1-1 -1-1

2 3 3 -1
5 1|+ 22
2 3| |3

i

2
2

0
3
2
30| |1
e e
2| S
1
2
3

0

3l 4
=43 @
3 -1 1
L.H.S.=R.H.S.
A+ (B-C) = (A-C) +B
Hence proved
(ix) 2A+2B=2(A+B)
Verification:
L.HS.=2A+2B
1 2 3 1
=212 3 1(|+2|2
1 -10 3

1 11
+12 -2 2
g 1 3
AT
-2 2
1 &

(U.B)

|
-2 2
1 3

2 4 6| [2 -2 2

4 6 2|+|4 -4 4

-2 0

2 6
0 6

R.H.S.= 2 (A+B)

|12
4 2 8
8
18

6 2 6

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

1+1 2-1 3+1

=|2+2 3-2 1+2

1+3 -1+1 0+3
2 1 4
—2{4 1 3
4 0 3

4
=8
8

O N DN
o O 0

L.H.S.=R.H.S.
2A+2B=2(A+B)
Hence proved

1 -2] 0O 7
Q6 A= andB = find:
3 4 -3 8
(i) 3A-2B (A.B)
Solution:
1 . O
3A-2B =3 =2
3 4] -3 .
. Gl R 14
19 12| |-6 16
k' 2
|15 -4
(i) 2A' -3B! (A.B)
Solution:

A
1% 4
[0 3
i
Now
A 1 3 0 -3
A _3B' =2 -3
PN
[2 6] [0 -9
{—4 8}{21 24}

[2 15
| -25 -16
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2 4 1D 7 10
or wf? a1 e

(LHR 2017)
Solution:

{2 4} {1 b } {7 10}
2 +3 =
-3 a 8 -41 118 1
4 8 3 3 7 10
{—6 2a}{24 —12} - Ls 1 }
7 8+3b 7 10
18 2a+(-12)| Ls 1 }

By comparing equal matrices, we get
8+3b=10 (i)
2a-12=1 (i)

By solving equation (ii)
2a—12=1
2a=1+12
2a=13

13
a=—

2
By solving equation (i)
8+3b=10
3b=10-8
3b=2

y.

b= 2
3

152 1l
Q8 If A= andB =
Q =y 2 48

Then verify that
(i) (A+B) =A+B' (A.B)
Verification:
L.H.S.=(A+B)

(s 3 3]

[2 3]
121

R.H.S.=A'+ B!

T
i

2 i o
o

From (i) and (ii)
L.H.S.=R.H.S.
(A +B)=A'+ B!
Hence Proved
(i) (A-B) =A-B' BwP2017) (A.B)
Verification:
R B

ot ]

Logale
RHS. =A' - B

Bl Rl [
"lo 1} {2 o}
[1 0][1 2
|2 1H1 o}
IE100-2
2-1 1-0}
[0 -2

1 1}

L.H.S. =RH.S.
(A-B)=A-Bt
Hence proved

(iii) A+ A'is a symmetric (K.B)
(BWP 2014)

Verification:
To show that A+A! is symmetric, we

will show that(A+ A‘)t = (A+ At)
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12111 27
A+ A= +
0 1] |01
1 2] 10
+
0 1] ]2 1
_[1+1 240
T10+2 141

Ara= 2 2|5
SR

Now
w2 2]
(A+AY) {2 2}
12 2 ..
{2 2}—)(u)

From (i) and (ii)
(A+A") =(A+A")

Hence A+A! is symmetric Proved
(iv)  A—A'is a skew symmetric (K.B)
Verification:
To show that A-A' is skew symmetric we

will show that (A—A") =—(A-A")

NEER N 27
o @ |ope
1 @
o 1]]2 1
[1-W2-@
| 0 ed

Aa] 02

2 0
0 2]
A-AY)'=
any=| 5 2
0 -2
= i
NG

From (i) and (ii)

(A-A) =~(A-A)

Hence A — Alis a skew symmetric,
Proved.

~(A-AY) :{ 02 ﬂ—)(ii)

(v) B+ B'is a symmetric (K.B)
Verification:
The show that B + B' is symmetric we will

show that (B+B')' =(B+B")

11y 11
B+B = +

2 0] |20

1 1 1 2
= +
2 0] |10
[1+1 1+2}

2+1 0+0

SEN0

B+B = 3}—)0)

From (i) and (i)
(B+BY) =(B+B)

Hence B + B' is a symmetric proved
(vi) . B-B'isaskew symmetric (K.B)
Verification:

To show that B — Bis skew symmetric,

we will show that (B— B')' =—(B-B")
AL B 1]
B— R -
2 0] |20
11712
2 0|10

MATHEMATICS-9 Unit-1 27



Watch Video Explanation of these notes on our website: www.LastHo

n_ [0 -1
~(B-B)= L 0}

01 ..
= {_1 O} — (i)
From (i) and (ii)
(B-B') =—(B-B')
Hence B - B' is skew symmetric, proved




