Exercise 1.4

Q.1 Which of the following product of matrices if conformable for
multiplication?
() 1 -1} -2
' 0 2| 3
Yes, these matrices can be multiplied because number of columns of 1% matrix is equal to
number of rows of 2 matrix.
N 1 -1||2 ~1
Y
Yes, these matrices can be multiplied because number of columns of 1% matrix is
equal to number of rows of 2™ matrix.
10 1
(iii) 1l
No, these matrices cannot be multiplied because number of columns of 1™ matrix is
not equal to the number of rows of 2* matrix.
1 2
(iv) 0 1 {1 0 —1}
iv -
o1 2
-1 -2
Yes, these matrices can be multiplied because number of columns of 1% matrix is equal to
number of tows of 2™ matrix.
32 170 )
\4 0 2
™) {o 1 —J
-2 3
Yes, these matrices can be multiplied because number of columns of 1* matrix is equal to
number of rows of 2™ matrix.
3 0 6 3 0f6
Q2 If A= , B= find AB =
-1 2 5 -1 2|5
() AB
3 0|6 - (3x6)+(0x5
Solution: AB = = (3>6)+(0x3)
-1 25 | (—1x6)+(2x5)
| 18+0 | [18
—6+10 4




(ii)

BA (if possible)

Solution:

Q.3

(i)

BA 1s not possible became number
of columns of B not equal to
number of rows of A.

Find the following products

1 2]{3}

Solution: [1 Z]B}
= [(1x4)+(2x0)]
=[4+0]

- [4

(i)

ol

Solution: [1 2]{;}
=[(1x5)+(2x—4)]

=[5+(-8)]
=[5-8]

=[-3]

(iii)

4
Solution: [—3 O] }

[-3 0] m

0

:[(_3><4)+(0><o)]
=[-12+0]
=[-12]

(iv)

o

4
Solution: [6 0] {—O}

[6 +0] E}

=[6x 4+(-0)(0)]
=[24-0]
=[24]

b2 4 5
. { o]{o ‘|
6 -1
{1 2] L
Solution: | -3 0 { }
0 -4
6 -1

[ 1x442x0 1x5+2%(-4)
= -3x4+0x0 -3(5)+0%(-4)

6(4)+(-)(0) 6(5)+(-1)(-4)

[ 4+0 5-8
=| 1240 -15-0

| 24-0 30+4
4 3

=[-12 -15]
24 34

Q.4  Multiply the following matrices.

. { i’j@ N

Solution: {1 1

[\

)

O [\
|

[\

R
1
W N
o L
L

(1x2)+(1x3)  (1x=1)+(1x0)
(0x2)+(-2x3) (0x—1)+(-2x0)

4+9 -2+0
= 2+3 —-1+0
0+-6 0+0

{ 2x2+(3x3)  (2x-1)+(3x0) ]



0-6 0
13 -2 T8 sz 2
s Solution: {6 4} 2
- 4 4
-6 0 . _
(8x2)+(5x—4) [8><—%]+(5><4)
y 1 2 3 5 B 5
(b) 45 6 3 4 (6x2)+(4x—4) [6x—5]+(4x4)
-1 1 - i
12 16+(-20) —2 29
. 1 3 2
Solution: { } 3 4 = 10
R A B 12+(-16) —=+16
B (lxl)+(2><3)+(3><—1) (l><2)+(2><4)+(3><1) :16—20 —20+20
L (4x0) H(5x3) H(6x—1) (4x2)+(5x4) +(6x1) 12216 -15 HJ
) -4 0
| 1+6+(-3)  2+8+3 a4
| 4+154(=6) 8+20+6 i
[ 7-3 13}
“l1o_ -1 2o o
19-6 34 © L 3}{0 o}
4 13}
- -1 20 0
[13 34 Solution: { }{ }

1 300 0
__(—1><0)+(2><o) (-1x0)+(2x0)
I 2 3 | (1x0)#(3%0)  (1x0)+(3x0)
4 -
(©) B 1{4 5 6} _[0+0 om}
10+0 0+0
b2 1 2 3 00
Solution: | 3 4{ } —
o 4 5 6 0 0

=
_|_

—
\S]
X

=

(IxD)+(2x4)  (1x2)+(2x5) (1x3
(3x1)+{4x4)  (3x2)+{4x5) (3x3 - 1“2
(1) (1) (1) (13 (1) a(ixe)| | LetA{z O}B_LB» —5}

A ——
+
—
N
x
M)

1+8 2410 3+12 and C:F 1}verifywhether
~|3416 6420 9124 L BAl 3
:_1+4 —2+5 346 (Sl())lution: AB = BA
9 12 15 LHS = AB
1o 26 33 RHS =BA
ENR L.HS=AB




[ ols S
(—1x1)+(3x-3) (-1x2)+(3x-5)
(2x1)+(0-3)  (2x2)+(0-5)

[=14(-9) —2+(-15)

| 240 4+0 }

|-1-9 —2—15}

9 4
10 17 ]
2 4

RHS=BA=

b s o

_ 1><(—1)+2><2 1x3+2x0
{—3><(—1)+(—5)2 —3><3+(—5)(O)}
—1+4 340

3210 —9—0}

B 3 3
|7
Since LHS#RH.S

LHS=RHS
LHS#RH.S

(i)  A(BC)=(4B)C
Solution: A(BC)=(A4B)C

LHS =A(BOC)
RHS =(AB)C
LHS
L.H.S=A(BC)
1 3] {1 2} {2 1D
— X X
2 0] (|3 -5 |1 3
-1 3] [ 242 1+6
= X
2 0| | 64+(=5) -3+(-15)
-1 3] [ 4 7
= X
2 0| [-6-5 -3-15
1 3] [ 4 7}
= X
2 0| |11 -18
_‘(—1><4)+(3><—11) (-1x7)+(3x—18)
__(2><4)+(0><—11) (2x7)+(0x-18)

|

[-4+(-33) -7+ (—54)}

| 8+0 14+0
[4-33 —7-54

8 14 }
37 -6l

3 14}
RH.S = (AB)C

oS A
() +(3x-3) (<1x2)+(-3 ><—5)}

(2x1)+(0x-3)  (2x2)+(0x-5)

:‘2 1}
13
:'—1+(—9) —2+(—15)}{2 1}

240 440 1 3
[—1-9 —2-15] [2 1

= X

2 4 1 3

-10 -17] [2 1

12 4 }{1 3}
[(-10x2)+(-17x1) (—10><1)+(—17><3)}
L (2x2)+(4x7) (2x1)(4x3)
—20+(-17) —-10+(-51)

T 444 2112 }

_‘—20—17 —10—51}

8 14
- 37 —61}

8 14

Since
LHS=RHS = A(BC)=(AB)C
Hence proved

(iii) A(B+C)=AB+AC
Solution: 4(B+C)=AB+AC
LHS = A (B+C)
R H.S = AB+AC

LHS
LHS=A (B+C)

Ll A0



—1 3] [1+2 2+1}
= X

2 0] [ -3+1 -5+3
-1 3] [3 3

= X

2 0] |2 2

| (-1x3)+(3x-2) (—1><3)+(3><—2)}

(2x3)+(0x-2)  (2x3)+(0x-2)

34+(-6) 3+(-06)
6+0 6+0

36 -3-6
6 6

[ -
16 6

R H.S=AB+AC

[ o2 ] 32
2 0|3 5| |2 of |13
I +(Bx-3) (-1x2)+(3x-5)
{(le)+(0x—3) (2><+2)+(0><—5)}

(—1x2)+(3x1) (=1x1)+(3x3)
J{ (2x2)+(0x1) (2><1)+(O><3)}

. 240 +4+0
1-9 —2-15] [1 8
= +
2 +4 4 2

10 —17 1 8
= +
2 4 4 2

440 240

_‘—10+1 ~17+8
| 244 1442
_'—9 -9
|6 6

Since LHS=RHS
A (B+C) = AB+AC

Hence proved

[-1+(=3) —2+(—15)}{—2+3 ~1+9

|

(iv) A(B-C)=AB-AC
Solution: A (B—C) = AB-AC
LHS =A(B-0)
RHS =AB-AC
L H.S=A(B-C)

2ol S
[

11

’ -4 —8}

_‘( 1x-1)+(3%-4) (-1x1)+(3%-8)
| @%-1H014)  (2%1)H(0x- 8)}
C[FIH(12) -14(-24)

| 240 2+0 }

112 -1-24

12 2 }

11 -25}

3
2 0]
3
0

2 2
RHS AB-AC

2ol S1a ol s

{( 1x1)+(3%x-3) (~1x2)+3x 5)}

(2><1)+(O>< -3) (2x2)+(0x-5)
{ 1x2)+(3x1)

(-1x1)+ (3><3)}

(2x1)+(0x3)

(~1x2)+ (3x—5)}

(2x2)+(0x-5)

1x2)+(3x1) (=1x1)+ (3x3)}

{ (2x2)+( O><1) (2x1)+(0x3)
—1-9 —2-15 243 =149
1240 440 }_{4+O 2+o}
10 —17] [1 8
12 4 }{4 2}
—-10-1 -17-8
| 2-4 4—2}
~11 -25
15
Since LH.S=R H.S
A (B-C) =AB-AC, Hence proved.

2><2 O><1

2x1)+( 3)

(-
(
[ (1x1)=(3%3)
K
(-




-1 3
Q.6 For the matrices A:{ },

1
B
4

Verify that

(i) (AB)'=B' A

Solution: (AB)' = B' A'
LHS =(AB)
RHS =B'A

-1 3] [1 2
3745 5|
C(—IxD)+(3%=3) (~1x2)+(3x-53)
| (+2x1) +(0x-3) (2><2)+(O><—5)}
1+ (-9) 2+(-15)
Tl 2+0 4+0 }
—1-9 —2-15
|2 4 }
-10 -17

2 4
LHS= (AB)'

[-10 177
12 4

1 3] [-1 2
:[2 —5}_3 o}
C(Ix=D)+(=3x3) (1x2)+(=3x0)
Tl (@2x—1)+(=5x3) (2><2)+(—5><0)}
[ -1+(9) 240
| —2+(-15) 4+O}

2 -2 6
and C =
-5 3 -9

[-1-9 2
215 4

-10 2

-17 4
Since L.H.S=R.H.S
(AB)t — BtAt
Hence proved
LHS=RHS

(i) (BC)=CB'

Solution: (BC)= C'B'
LHS =(BC)
RHS =C'B'
To solve L. H.S

s S5

- (1x=2)+(2x3)

 2+6  6+(-18)
Tler(-15) —18+45}

T4 6-18

615 27}

4 12

|9 27}

Taking transpose of BC:-

4 2127
(Bc)t{—9 27}

4 29
LHS=(B C) =
~12./27

To solve RH.S =
Taking transpose of matrix C

ot 2 3
6 -9
Taking transpose of matrix B

Bt_l -3
12 -5

Now, multiplying matrices, B' C!

RHS=C!B'= IR M
6 -9/ |2 -5

(2xD+(3x2) (—2x-3)+(3x-5)
{(6><1)+(9><2) (6x-3)+(-9x-5)

(I1x6)+(2xx—9)
| (-3x-2)+(-3x3) (3x06)+(-5x-9)

|

|



246 6+(=15)
O6+(—18) —18+45
4 6-15
6-18 27

4 -9

1227

Hence proved
LHS=RHS




