Exercise 1.1

Q.1 Find the order of the following matrices.

2 3
A=
It has 2 rows & 2 columns that’s why its order is 2 - by -2
2 0
B-=
It has 2 rows & 2 columns. So, its order is 2- by -2
C=[2 4]

It has 1 row and 2 columns. So, its order is 1 —by -2

w)
|
o © &

It has 3 rows and 1 column. So, its order is 3 — by -1
a d

E=/b e
c f

It has 3 rows and 2 columns. So, its order is 3 — by —2

F=[2]

It has 1 row & 1 column. So, its order is 1- by -1

@

I
o=
AW
o W O

It has 3 rows and 3 columns. So, its order is 3 by -3



2 3 4
H:
{106}

It has 2 rows & 3 columns. So, its order is 2- by -3

Q.2  Which one of the following matrices are equal?

1) A=[3], 2) B=[3 3],
3) C=[5-2] 4) D=[5 3]
5 g- |t Y 6 F=| >
oLz

{3—1} {4 0}
7) G= 8) H=

3+3 6 2

2+2 2-2

9) I=[3 3+2] 10) J{ZM 2+0}
Solution:

Order of A=[3]is equal to Order of C =[5-2]
Order of B=[3 5]is equal to Order of I=[3 3+2]
Order of C = [5-2] is equal to Order of A =[3]

D =[5 3] has no equal matrix.

4 0 ,
E = has equal matrices.
6 2

4 0], 2+2 2-2
Orderof:>H={6 2} 1s equal to Orderof]={ }

2+4 240

2 _
Order of F= { } is equal to Order of G = [3 1}
6 3+3



Q.3 Find the values of a, b, ¢ & d.

a+c a+2b
c—1 4d-6

Solution:

As Matrices are equal so their corresponding entries are same.

atc=0-(1)
a+2b=-7-(2)
c-1=3-(3)
4d — 6=+2d — (4)

Solving 3" equation

c—1=3
c=3+1
c=4

Solving 2™ equation

a+2b=-7
4 +2b=-7
2b=-7+4
2b=-3

Solving 1% equation

atc=0
a+t4=0
a=-4

Solving 4™ equation

4d —6=2d

6 =2d - 4d

-6=-2d

s
+Z,

d=3



Exercise 1.2

Q.1  Identify the following matrices.
0O 0
A:
It’s all members are 0. So, it’s a null matrix.

B=[2 3 4]

It has only 1 row. So, it’s a row matrix.

4

It has only 1 column. So, it’s a column matrix.

ol

It is an identity matrix because its diagonal entries are 1 and non-diagonal entries are zero.

E=[9]
It has only 0. So, it’s a null matrix.

5

It has only 1 column. So, it’s a column matrix.

Q.2 Identify the following matrices.

1 -8 2 7
@) 12 0 4

Its number of rows & columns are not equal. So, it’s a rectangular matrix.



2) 0

1
It has only one column. So, it’s a column matrix.
3) 6 -4

3 -2

The number of rows & columns are equal. So, it’s a square matrix.

) 1 0
@

Identity matrix — Because Diagonal entries are 1 and non-diagonal entries are O.

(3

e Lo =
(O XN S

Number of rows & columns are not equal. So, it’s a rectangular matrix.

(6) [3 10 -1]

It’s a row matrix because it has only 1 row.

1
(7) |0
0

Column matrix because it has only one column.

1 23
(8) 1 2 0
0 0 1

Square matrix because number of rows & columns are equal.

0 0
(9) 0 0
0 0

Null matrix because all elements are O.

Q.3 Identify the matrices.

) A:F o}
0 4

Scalar- matrix because it non-diagonal entries are 0 & diagonal entries are same,



@) B{z O}
0 -1

Diagonal matrix because its non-diagonal entries are O.

3) C{l o}
0 1

Unit matrix because diagonal-entries are 1.

) D=f O}
0 O

Diagonal matrix because non-diagonal are O.

) E:{5—3 0}
0 1+1

Scalar- because diagonal are same.

Q.4 Find the negative of matrices.
1
(1) A=10 (4)
-1
SRR
—-A=-| 0 |=] 0
__1_ _1_
3 -1 ()
) B:{z J
o
_B—=—
2 1
{—3 +1}
_B=
-2 -1
Q.5
3) = 2 6
3 2
- :{2 6} (1)
3 2

|3 2
i



_O ¢ 1 2
(6) F=
Al‘: 1 3 4 [
5 Ft{l 2}
A =[0 1 -2] 3 4
R
12 4
2 B=[51 -6]
B =[5 1 6]
5 Q.6 V'f'fA—12 dB—11
. erify 1 01 an 5 0
B' = 1
—6
(i) (A=A
Solution: (A")'= A
| 2 A{l 2}
3 C=[2 -1 0 1
r -t
30 Atzl 2
Cl‘: 2 _1 Atzl O
s 0o _2_ 1] )
1 2 3 1 0
C = ()=,
2 -1 0 L=
(At)t: 1 2
23 (4) =4
4 D= 0 5 Hence Proved.
|2 37
10 s t
.o t
Dt_ 2 O (ll) (B) ZB
13 5 Solution: (Bt)t:B
B_l 1
12 0
2 3 ;
%) E:{ } gl 1
-4 5 5 0
- -t
o 2 3 B’—l 2
|4 5] 10
E[: 2 _4 (Bt)t:_l 2I
3 5 I
(Bt)t: 1 1
2 0




(5) =5
Hence proved



Exercise 1.3

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

1 O
2+1
C=12 -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
1 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, 4 +
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]

AsC =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

i)
{(1)>< 1 }

(-1)<(-)
i

(vii) (-2)C

Solution: (-2)C

AsC=[1 -1 2]

So, (-2)C

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

=[(=20) (2D (2)(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 1 1
Solution: + +
0 1 3 0 1 0
[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
340 1+2  2-1

2 3 4
=1 1 1
3 4 5
1 2 3 1 0 -2
(v) 2 3 1|+/-2 -1 0
31 2 0o 2 -1
Solution:

1 2 3 1 0 -2
=2 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
LI 1+
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

I 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
=20 1 |+]2 3 1
2.0 -1] |1 -1 0
f=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
11 2 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 -1 3 =4 -3 0
: RHS=:A+(A+B) 31 1]
L LH.S=RHS
=12 3 1|+[|2 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 =12 3 1\+/2 2 2|+ 0 2 3
1 -1 0| |3 1 3 1 1 2
(vii) (C-B)-4=(C-4)-B 2 LA 0o
Solution: (C—B)—A:(C—A)—B =4 1 3+ 0 -2 3
LHS=(C-B)-A 4 03t 12
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 (Tt =1 17 7=1 0 o0
211123] “12 3 1]+ll2 2 2/+]0 2 3

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: A+(B-C)=(4-C)+B
LHS=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
=2/[24.3 1|+|/2 2 2
I -1 0] |3 1 3
I+1 2-1 3+1
=1"2+2 3-2 1+2
1+3 —-1+1 0+3
2 1 4
2{4 1
4 0
4 2 8
=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.

N
A -2 4
o =37
B 17 8

13 0 -3
24" -3B' =2 -3

-2 4 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
20

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] oY
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

(B-B') =—(B-B')

o |11 11
12 o] |2 0

1] 12
|2 O}L o}
1

2

0 —1]
1o
(B-BY=-(B-B)

Hence proved
B — B'is a skew symmetric.


Rectangle


Exercise 1.4

Q.1 Which of the following product of matrices if conformable for
multiplication?
() I -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)

[ 440 5-8
="-124+0 -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)
b 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
MR 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 T4
| 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)+(3x0)  (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 - 12
(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=

o al12

_ 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=91 —2-15] [2 1

= X

L 4 1 3

=0y -17] [2 1

2 4 }{1 3}
[(-10x2)+(-17x1) (—10><1)+(—17><3)}
| (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

3-6 -3-6
6 6

[ -
16 6

R.H.S=AB+AC

[ o2 ] 3] f2
2 0|3 5|2 o1 3
| 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

=20, 2
RHS AB-AC

2ol S1a ol s

{( Ix1)+(3x-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 —1+9
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)
RH.S =B'A

-1 3] [1 2
oy o s
C(—IxD+(3x-3) (~1x2)+(3x-3)
| (+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)

246 6+(-18)

e (-15) —18+45}

T4 6-18

615 27}

4 12

o 27}

Taking transpose of BC:-

4 127
(Bc)t{—9 27}

4 -9
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




Q.1

Exercise 1.5

Find the determinant of following
matrices.

o
=3)2)-3)(3)

=00
=0

(iv) D= E ﬂ

Solution:

L

To write in determinant form

() y -1 1
1 =

2 0
Solution:

~1 1]
A=
{2 0

To write the determinant form

-1 1
| Al=
2 0

=DH(0)-(2) ()
=0-2
=2

(ii) B:{l 3}
2 -2

Solution:

To write in determinant form
1 3
| B|=
2 2
=M E2)-2)3)

=26
=8

13 2
(iii) C—L 2}

Solution:

o} ]

To write in determinant form

| D

Q.2

(i)

3 2
1 4

() (H —2) (1)
12-2
10

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

ey

Solution:

3 6
2 4

To write in determinant form

|A|3 6
2 4
4= (3) (4)-(2)(9)
|4]= 1212
4] =0

It is a singular matrix.

(i)

i

Solution:

]

4 1
3 2

To write in determinant form



4 1 Q.3 Find the multiplicative inverse of
| B|= each
3 2
[B]= (4) (2)-)(1) . 13
|Bl=8-3 @ A=,
|B|: S Solution:
It is non-singular matrix. -3
12 0
To write in determinant form
-1 3
7 -9 | Al= ‘
=
(iii) L 5 } 2 0
Solution: |A| - (_1)(0) - (2)(3)
co|7 O |4]=0-6
1305 |4|= —6%=0 (Non-Singular)
To write in determinant form Alexists
7 -9 To write in Adj A
€= 0 -3
3 AdjA = { }
:=2
CI=(7)(5)-()(-9)
C|= 35+27 A :%qule
|C| = o2 Putting the values
In not equal to zero so u 1 1
It is non-singular matrix. Ox— —B3x—
-1 1 0 -3 —0 -6
S P il B 1
—2x— —lx—
L —6 —6 |
5 -10
@) D [ } o 8
-2 4 A_1: —6 +6
Solution: +2 +1
5 =10
e +6 +6
-2 4 0 1
To write in determinant form _ 2
D= 5 =10 1
= 2 4 3.6
[P]=(5)(4)~(-2)(~10)
|D|=20-20
— I 2
b =0 | (i) B{ }
It 1s singular matrix. -3 -5
Solution:
i
B=
-3 -5
To write in determinant form




1B =( 1)( 5) (-3)(2)

|B|=-5+6
|B|=1# 0 (Non-Singular)
B! exists
-5 2
AdjB =
3 1
51 :
B™ =——xAdjB
| B
Putting the values
1 1
—x—=5 =-x-2
-5 2
BJ"%X{3 '1}_ i 11
-x3  =xI
1 1
-5 2

|2 6
Gii) C —{ ; _9}

Solution:
To write in determinant form

-2 6
=
[= (—2)(—9)—(3)(6)
IC|=18-18
|C|=0 Singular

C' Does not exists.

(iv) D

AW

|
2
1

Solution:
To write in determinant form

13
D=2
1

RN

13
ID|=2 Z:%ﬂ%%xl
1 2
-3
4
4-3
==

|D’ = % # 0(Non Singular)
D! exists
-

4

2
AdiD =
1
1 =
2
D= aaip
D]
By putting the values

2. =

3
4
1

2
3
2
1

5

l

2

4 IfAl—1 2 dB=
Q. =14 and B =

then
Then verify that

3
2



(i) A(AdjA)=(AdjA)A=(detA)]
Solution: A(AdjA)=(AdjA)A=(detA)l

4
| 2
detA=

=1x6 2x4
=6-8
=-2

A@mﬁA):{i
| 6-8 (-2)+2
244

-8+6
-2 0
A (Ad) A){ . _2} 0

e =21 2
MW@A_L4 1ﬂ; 4

(AﬂﬂA{(QXDX4 (6)x2+(-2)x6

(=4)<1+()(4) (-4)(2)+1)(6)
:{6—8
—4+4

12-12
—-8+6

-2 0
(AmAy&:{o _2] (i1)

1 0
det A)[=-2
(det A) L J
B 2x1 0x2
| 22x0 1x-2

-2 0
(detA)I:{ 0 _2}

Hence proved
From eq (1), (i1) and (iii)
A(AdjA)=(AdjA)A=(detA)1

(111)

}

(ii) BB'=1=B'B
Solution;: BB'=1=B"'B
To write in determinant form
3 |
|B] =
2 =2

~6-(-2)

=—-6+2

= —4 = 0 (None singular)
=B exists.

To write in AdjB

-2 1
-2 3

B! iAa{j

Bl
121
42 3

New

B71




B'B =I

From (i) and (i1)
BB '=I=B'B
Hence proved

Q.5  Determine whether the given
matrices are multiplicative inverses
of each other.

3 5 7 =5
(i) { }and{ }
4 7 4 3
35 7 -5
Solution: and
4 7 4 3
3 5|7 -5
4 7(|-4 3
[21+(-20) -15+15
| 28+(-28) —20+21

1o
101

The given matrices are multiplicative
inverse of each other.

. 1 2 d—32
(ii) 23211’12_1

1 2] 3 2
Solution: and
2 3 2 -1

F
12305 )

{3+4 2+E2q

ot

Given matrices are multiplicative inverse
of each other

Q.6
() (AB) =BA"
Solution: (AB)' =B'A"'

{4 o} ‘41-4}
A= B=
-1 2 1 -1

{4 o‘{—4 —2}
AB =

-1 21 -1
[4x(-4)+0(1) 4x(=2)+0(-1)
_1;—1x(—4)+-2(n -—1x(—2)4—2(—1)}

_146+o —8+0
| 4+2 1 24(-2)
—16/-8

6 0
To write in determinant form

-16 -8
18-
6 0

|AB|=0-(-48)
|4B| =48
To write in Adj (AB)

_ 0 8
A@(AB)z{_6 _MJ
I

AB) ! = % AdiAB
(AB) 4B ij
1 [o 8

=—X
48 | -6 -16
08
|48 48
6 -16
(48 48
o 1
_ 6
1

i 3
Tosolve R H. S
To write in determinant form

4 -2

Bl




pl=4-(-2)
|B|=4+2

|B|= 6

To write in Adj B

-1 2
w

-1 4
Bl = L x AdjB
B
By putting value

-1 2
B1l= l X
6 |-1 -4
To write in determinant form
4 0
| A=
-1 2
| A|=8-(-0)
| A[=8
To write in Adj A

20
1 4

A= adia
| A|

1 [2 0
=—X
8 [1 4
To solve R.H.S
-1 2 2
BilAflzl ><l
6/ -1 —4| 8|1
1 1[-1 202 0
= —X—-_
6 8|-1 —4|1 4
1 [-2+2 0+8
48] -2-4 0-16

1[0 8
486 —16}
0 8
148 48
-6 -16
|48 48
o 1
B 6
S
8 3

0
4

|

Hence proved
LHS=RHS


Rectangle


Exercise 1.6

Q.1  Use of matrices, if possible to
solve the following systems of
linear equations.

(i) The matrices inversion method

(ii))  The Cramer’s rule

(i) 2x—-2y=4
3x+2y=6
By matrices inversion method

HEHEN
ey el

| A=

3 2

4= (2)(2)-(=2)(3)
|d|=4+6

|4]=10

Then, solution is possible because A is
non-singular matrix.

2 2
AdiA =

-3 2
As we know that
AX =B
X=4"B

X 1 )
— — % AdjAx B
| A

Y
x| 12 24
Ly 10|-3 26

112x4 +2x6
216—8x4+2x6}
(8+12
_T612+u}
120
" 10]0 }
e
] |70
0
e
x| [2
y_{o}
x=2,y=0

Solution Set = {(2, 0)}
By Cramer’s rule

a1
2 =2
3 2
~(2)2)(2)6)
~4-(0)

=4+6
=10

4=

4 =2
6 2

=(4)(2)-(-2)(¢)

=8+12

=20

|Ay’:2 4
3 6

=(2)(6)-(4)(3)
=12-12

X

4

X

| A



0

J/=E

y=0
Solution Set = {(2, 0)}

() 2x+y=3
6x+5y=1
Matrices inversion method

HENEN

=(2)(5)-(1)(6)

=10-6

—4

Solution is possible because A is non-
singular matrix.

I

AdjA =
6 2

AX =B
X=A"B
X = AdiAx B
x| 1 S —1}3
y| 4|6 21
(x| 1[5x3+(-1x1)
v| 4] -6x3+2x1
x| 1]15+(-1)
y| 4|-1842
(x| 1] 14
y| 4|16
- [14

x| |4
vy |16

7
x=—,y=-4
5 y

7
Solution Set = {(5—4)}

By Cramer’s Rule
2 1 3

A = B =
21

| Al=
6 5

=(2)(5)-(1)(6)

=10-6

=4

Solution is possible because A is non-
singular matrix.

3.1

15
=(3)(5)-(()
151

“ 14

A

¥y

A

X

2 3
6 1
=(2)0)-()(6)
e

7
Solution Set= {[E, —4]}



(i)  4x+2y=8
x—y=-1
By Matrices Inversion Method

MM
e[} T2}

|A|:4 2

3 -1
=(4)(-1)-(2)(3)
= —4-6
=10

Solution is possible because A is non singular
matrix.

ddid - 4
R B

As we know that

§

ISR

]
D;‘D;
S

_ 1 AdiaxB
| 4]

30T
1 [-8+2
T 10| 24+ (_4)}

— 1 __6
- 10| 28

- e oW = X e
L
(e

L3, 1
5’y 5

. 3 14
Solution Set=<| —,—
55

By Cramer’s rule

|A|:4 2

3 -1
=(4)(-1)-(2)(3)
- —4-6
=10

Solution 1is possible because A is non
singular matrix.

8 2
A=

1 -1
=(8)(-1)~(2)(-1)
=—-8-(-2)
=6
_ 4]
4]
B 6
10
_3
s

‘AJ:{4 8}
3 -1

=(4)(-1)-(8)(3)
——4-24
- 28

4l

| Al
28
10

_14
Y7

. 3 14
Solution Set = (——j
55

(iv)  3x-2y=-6
Sx-2y=-10
By Matrices Inversion Method

ﬁ jm {_160_
aacly el

y

y




3 2
|A_‘5 2
=(3)(-2)-(-2)(5)
=-6-(-10)
=—6+10
=4

Solution is possible because A is non
singular matrix.

2 2
AdjA =
-5 3

X=4"B
x| 1

= —x AdjAx B
RANES
(x| 1[2 26
v| 4|5 3] -0
x| 1[-2x—6+2x-10
v] 4| -5x-63x-10
(x| 1[12+(-20)
| v] 4]30+(-30)
x| 1[12-20
v| 4]30-30
_x__l -8
v] 4[0
| B

|4
BANRY

4
x| [2
v o
x:—2,y=0

Solution Set = {(—2, O)}

By Cramer’s rule

v

3 -2
5 =2
=(3)(-2)-(-2)(5)
=-6-(-10)

=—6+10
=4

| Al=

Solution is possible because A is non singular
matrix.

|6 -2
10 2
=(-6)(-2)—(-2)(-10)
=+12-(+20)
=12-20
- -8
4l
Y115 —10
=(3)(-10)~(-06)(5)
=-30-(-30)
=-30+30
=0

Ax
X=—

| Al

-8
X =—

4
x=-2
4l

| 4|
_0
4
v=0

Solution Set= {(—2, O)}

(v) 3x—2y=4
—b6x+4y="7
By Matrices Inversion Method

{—36 ﬂ m _m

Solution is not possible because A 1is
singular matrix.



(vi) 4x+y=9
Bx—y=-5
By Matrices Inversion Method

S ALHS
anly Sl

Al 4 1‘

-3 -1
=(@)E)-(1)(-3)
=—-4+3

.
Solution is possible because|A4|is non
singular
-1 -1
3

As we know that
X=A"'B

AdiA =

:LxAdexB
| Al

= A

y
X
y
x| 1[-9+5 }
y
X
Y

v 1] 27+(-20)
1 14
il

4
x| |-
B 7

-1
x| [4
_y___—7}
x=4,y=-7

Solution Set= {(4 -7 )}
By Cramer’s rule

5 ol

4 1
4=,

=(9)(ED)-()(3)

-5 -1
=(9)(-1)-)(-3)
--9-(-5)
-94+5
—4
el

| A

Solution Set={(4,,-7)}

(vii) 2x-2y=4
—Sx—-2y=-10

By Matrices Inversion Method

{—25 :ﬂm i :—To}

3 -2 X
Let A= X =
3 2

2 o
| A=
5

=(2)(-2)-(-2)(-5)
=—4-(+10)

= —4-10

——14

Solution is possible




. 2 2

Adjid =
5 2

As we know that
X=A'B
SR

=—x AdjAx B
:y: |A|_
x| 1 12 2|4
v| 14| 5 2][-10
x| 1 _—8+(—20)
_y___—14_20+(—20)
‘x‘_ 1 [-8=20
y| -14[20-20
'x'_ 1 [-28
y| —14|0
o —28
x _| 14
BA 0
- 14
x| 2
v |0
x=2y=0

Solution Set= {(20)}
By Cramer’s rule

2 =2 4
S
2 2
=
=@(2-(-2)(-9)
=—4-(+10)
~4-10

— 14
Set is possible

4 2
A:
{40 -2}

=(4)(-2)-(-2)(-10)

=(2)(=10)=(4)(-5)

=-20-(-20)

=20+ 20
0

— Ax

A
28

14
x=2

Solution Set = {(2 O)}

(viii) 3v—4y=4
x+2y=8

By Matrices Inversion Method

A MEN
X

3 -2
Let A= }X:{

A=
=(3)(2)-(=4)()
~6=(4)

(Al=6+4
=10

Solution 1s possible because A is non

singular matrix.

Adid = 2 4
S I

As we know that
AX =B
X=A"B

X = AdiAx B
| A

1[2x4+4x8
10| —1x+3x38
1/8+32
_E;4+m}
1[40
'_15{20}
40
10
20
10

_x_
:y:
X
:y:
X
:y:
X
e

12 4
S10[-1 3|y

|



B

Solution Set= {(4 2)}
By Cramer’s rule

3 4 4
A= B =
NN
3 4
=]
=(3)(2)-(=4)()
~6-(-4)
=6+4
=10
Solution 1s possible
4 4
A=
|
4 4
8

2
=(4)(2)-(-4)(8)
=8-(-32)

=8+32
=40

|AJ‘{3 4}
1 8

3 4
I 8

=(3)(8)—(4)(1)

=244

=20

_ 4
|4
_40

ST

x=4

|4l

| A
20

yZB

y=2
Solution Set= {(4 2)}

A

X

¥

Y

Q.2 The length of a rectangle is 4 times
it width. The perimeter of the
rectangle is 150cm. Find the
dimensions of the rectangle.

Solution:

Let width of rectangle =x

Length of rectangle =y

According to 1* condition

y=4x
—4x+y=0 —...(1)
According to 2™ condition
2(length + Width)=Perimeter
2(y+x)=150

75

y+Xx Z
x+y=75 —...(11)
—4x+y=0

x+y=75
Changing into matrix form

—4 1 x 0

R Rk
X=A"B
(By matrix inversion method)

wrl e
]
~(-4)(1)-()()
o

1 -1
1 4

As we know that
X=A"'R

x|
{ }——xAdexB
y] 4]
_1[ 1 1o
51 4|75

110-75 1
5/ 0-300 |

1 [-75
5| =300




~75
x| | 5
y| | =300

-5
[15
o
x=15,y=60

Width of rectangle = x = 15¢m
Length of rectangle = y = 60cm

By Cramer’s rule

—4 1 0
A: B:
et
-4 1
| A=
11

=) (1))
—4-1

-5
o1
‘75 1
=(0)(1)-(1)(79)
=0-75

=-75

A

X

4 0
1 75
=(=4)(75)-(0)(1)
=0-300

=-300

4]=

¥y

Then
Width of rectangle = x = 15 cm
Length of rectangle =y = 60 cm

Q.3 Two sides of a rectangle differ by
3.5cm. Find the dimension of the
rectangle if its perimeter is 67cm.

Solution:

Suppose Width of rectangle = x

Length of rectangle =y

According to 1% condition

y=x=3.5

—x+y=3.5 —>(1)
According to 2™ condition
2(L+B)=P

2(y+x)=067

X+y=—

X+y=335 — (ii)

Changing into matrix form

BN

(By matrix inversion method)

-1 1 X 3.5
RER! v 335

-1 1
| A=

1 1
=(=1)(1)-(1)(1)
= -1-1
=-2
agia=
il B

As we know that
X=A"'B
X 1
{ }——xAdexB
vy, 4]

1[ 1 135
T2 I}LB.S}

1] 1x35 1x335
2| -1x35 1><33.5}

1 13.5(-33.5)
—_2_3.5(33_5)}

1 [-30
__2—37}



15
x
MEE
2

37
x=15,y=7=18.5

By Cramer’s rule

[

-1 1
| A=
1 1
=(=D)(1)-(1)(1)
= —1-1
-2
35 1
Al=
335 1
=(3.5)(1)-(1)(33.5)
=35-335
=-30
’A‘_—l 3.5
Y1711 335
=(-1)(33.5)-(3.5)(1)
=-335-35
=-37
Ax
x:_
|A
=30
X=—"
-2
x=135
4,
y:_
|4
7
Y -2
37
=_-=185
Y 2

Width of rectangle =x=15cm
Length of rectangle =y=18.5cm

Q.4  The third angle of an isosceles A
is 16°less than the sum of two
equal angles. Find three angles of
the triangle.

Solution:

Let each equal angles are x and third angle 1s y

According to condition ¥y =2x-16
2x—y=16 (i)

As we know that

x+x+y=180

2x+y =180 (ii)

2x—-y=16

2x+y=180

Changing into matrix form

e

X=4"B

2 1 X 16
21 y 180

2 -1
2 1
=2x1—(-1)x2

=2+2
= 4 = 0 (None singular)
A 'exist

| Al=

x| 1)1 1116
v| 42 2]180
_1{1><16+1><18O }

T 4] -2x16+2x180



1[16+180
2| -32+360

[19%
1328
196

4
328

4
X 49
e
x =49
y=82

Cramer Rule

N

2 -1
|Al=
2 1

-)1)-(-))
~2-(2)

=2+2
=4

16 -1
& _LSO 1 }
= (16) (1)~ (-1)(180)

=16+180
=196

2 16
4] {2 180}
=(2)(180)-(16)(2)

=360-32
=328

1* angle = x = 49° Ans
2" angle= x = 49° Ans
3 angle =y= 82° Ans

Q.5 One acute angle of a right
triangle is12° more than twice
the other acute angle. Find the
acute angles of the right triangle.

Solution:

Let one acute angle =x
And other acute angle =y

According to 1% condition N
x=2y+I12
x—2y=12 — (i)
As we know
x+y=90 — (ii)

By matrices inversion method
Changing into matrix form

s SPH
T

1 1
=(1)(1)-(=2)(1)
“1(2)

=3 (Non singular)
- A exists

Aal'A—12
N B

As we know that
X=A"'Bor

x| 1
{ =—xAdjAx B
v, 14|

1 212
il
12+180
_—12+9o}

192
78




x| | 3

v] |78
3

x| |64

_y___26}

x=64,y=26

Then
1 angle = x = 64°
2" angle = y = 26°

By Cramer’s rule

s 7]l

N

=()1H)-(=2)()
-1-(-2)
=1+2

=3

12 2
90 1
=(12)(1)-(=2)(%0)

=12+180

X

=192
‘A’:‘l 12‘
90
=(90)-(12)
=90-12

=78
A

X

| A

=26
1* angle = x = 64°
2" angle = y = 26°

Q.6  Two cars that are 600 km apart are
moving towards each other. Their

speeds differ by 6 km per hour and
1
the cars are 123 km apart after45

hours. Find the speed of each car.
Solution:
Suppose speed of 1* car = x
Suppose speed of 2" car =y

According to 1% condition

X—y=6 - (1)
According to 2" condition
Total distance = 600 km
Left distance =123 km
Covered distance = total distance-left
distance
Covered distance = 600-123
=477 km

Total time = 45 hours =or 5 hours

Total Distance Covered
Total Speed= _
Total Time Taken
9 2
X+y= ﬂ =477 +— =477 x—
9 2 9
2
53
x+y= Aﬂ; X 2
x+y=106 —> (i)
X-y=06
x +y=1006

By matrices inversion method



Changing into matrix form

E TM :LSJ

X =A'B, where

I -1 X 6
LetA: ’X: ,B:
11 y 106

:LxAdexB
Ly] A

x| o116
v 2]-1 1][106

116+106.
2| —6+106

1112
~2]100

112
{z
100
2

X 56
M
x=56,y=50

Speed of 1% car = x= S6km/h
Speed of 2™ car = y= 50km/h

By Cramer’s rule

106 1

=(6)(1)=(-1)(106)
=6—(-106)
=6+106
=112

1.6
1106

=(106)(1)-(6)(1)
~106-6
=100

412

A

y=50

Then

Speed of 1% car = x = 56km/h
Speed of 2™ car = y = 50km/h


Rectangle


Q.1
(i)

(ii)

(iii)

(iv)

v)

(vi)

(vii)

(viii)

Review Exercise 1

Select the correct answer in each of the following.

The order of matrix[Z 1] is....
(a) 2-by-1
(c) 1-by-1

{«E
0 V2

(a) Zero
(¢) Scalar

}s called ...matrix,

Which is order of a square matrix?
(a) 2-by-2

(c) 2-by-1
2 1
Order of transpose of |0 1 [is...
3 2
(a) 3-by-2
(c) 1-by-3

. {1 2]
Adjoint of is...
0 -1

-1 -2
(a) 0 1}

-1 2
() 0 1

2

Product of [x y]{_l}s...

(a)[2x+y]
(©)[2x—y]

2 6 .
If =0, then x is equal to...
3 x

(2) 9
()6

(b) 1-by-2
(d) 2-by-2

(b) Unit
(d) Singular

(b) 1-by-2
(d) 3-by-2

(b) 2-by-3
(d) 3-by-1

(b)

(d)

(b) [x-2y]
(d)[x + 2y]

(b) -6
(d) -9

-1 -2 1 0 .
If X+ = , then X is equal to...
0 0 1

2 2
@1,




1l

1v

ANSWER KEY

\4

vi vil viil

3-4 0-2

Q.2  Complete the follwoing:
. 0 0] :
(i) is called ... matrix.
.. 10l :
(ii) is called ... matrix.
o 1 2.
(iii))  Additive inverse of {O ]:|IS....
(iv)  In matrix multiplication, in gereral, AB .. BA.
(v) Matrix A+B may be found if order of A and B is...
(vi) A matrix is called ... matrix it number of rows and columns are equal.
ANSWER KEY
Solution: (i)
_ - 2 3 5
a+3 4 3 4
3 1If — then 2A+3B:2{ :|+3{
Q { 6 b—d} {6 2}’ ) o) |2
find a and b. |4 6}+{15 -42}
a+3 4 -3 4 B -6 -
Solution: = |2 0 6 =3
6 bh-1 6 2 | 4+15 612
AR b2 L2o6 o=
a=-3- =2+ =
a=-6 b =3 Ans _|1? ¢ Ans
__4 _3_
2 3 5 4
Q4 If A= B , then Solution: (ii)
1 0 -2 -1 3
find the following. —3A+2B = —3{ } + 2{
(i) 2A+3B 1 0
(i)  34+2B 6 9| [10 -8
(iiiy  —3(A+2B) :__3 o4 o
(iv) %(2A—3B) [ -6+10 —9—8}

5
-2

4
-1

|



4  —17
= Ans

Solution: (iii)
2 3
—3(A+ZB):—3{ +2{
1 0]
2 3] [10 -8]
=-3 +
1 0] |4 -2]
[2+10 3-8
1-4 0-2

12 -5
-3 =2

36 15
= Ans
9 6}

Solution: (iv) %(ZA -3B)

a2l 0l
B 2}{156 _132D
[ 4-15  6-(-12)
22(-6) 0(3>}

11 6+12
_2+6 0+3

—11 18
8 3

—11><2 18><2

T W W W W WM

5 —4
—2 -1

Q.5 Find the value of X, if
2 1 4 -2
+X = .
3 -3 -1 =2
Solution: Given that
2 1 4 -2
+X =
3 -3 -1 -2
4 =21 [2 1]
X = —
-1 -2 3 =3]

4-2 —2-1
)

2 -3
|4 243

2 -3
X = Ans
-4 1
0 1 -3 4
Q6 If 4= ,B= y
2 -3 5 2

then prove that
(i) AB #+ BA
(i) A(BC)=(4B)C
Solution: Given that

=l apres

(i) AB = BA
L.H.SZAB:B _13}{_53 _42}
[ox(=3)+1x5 0xd+1x(-2)
C12x(=3)+(=3) x5 2x4+(-3)x(-2)
_| 045 0—2}

615 8+6
:_—21 ;ﬂ - ()
R.H.SZBA:{_; _ﬂB _13}
_{3(0%4(2) S3(1)+4(- )}
15(0)+(=2)(2) 5()+(-2)(=3)
0+8 -3-12
“lo-4 5+6}
:__84 Zﬂ - (ii)

From (1) and (i1) , we get

|



LHS#KHS

AB # BA
Hence proved

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

We cannot solve because matrix C is not
given.

302 2 4
Q7 If A= and B = ,
1 -1 3 -5

then verify that
() (4B) =B4A
i) (4B) =p'4"

Solution: Given that

3 2 2 4
A= and B =
HEETZE

(i) (4B) = B' A’

LRI

:' 3(2)+2(-3)  3(4)+2(-5) }
1(2)+(-1)(=3) 1(4)+(-1)(-5)
:_6—6 12—10}

12+3 445

0 2

s 9}

[2x3+(-3)x2 2(1)+(-3)(-1)
| 4x3+(=5)x2 4(1)+(-5)(-1)
[ 6-6 2+3}
12-10 445

0 5
= > 9} — (ii)
From equal (1) and (i) we get
L.HS=R H.S

(4B) =B'A'

Hence proved

(i) (4B) ' =84
0 2

5 9
=0x9=-2x5
=0-10

=—10 (Non singular)
Inverse exists

Aalf(AB){_g5 ﬂ

LHS=(4B)" = 4dj(4B)

|48

19 2
- ~10|-5 0

-]

I
f—
o~
—
S—’

=2(-5)-4x(-3)
=—10+12

= 2 (non singular)
. B exists

|



302
|4 =
1 -1

=3(-1)-2x1
--3-2
= —5 (non singular)
s AT exists
adia=|

A B

at= L g4

14

G0 G S

s PO O

1 {5(1) HA) S+ (3)}
0 3(-)+2(-)  3(2)+2(3)

_1[5+4 10-12
10| -3-2 —6+6

From equation (1) and (i1) we get
LHS=RH.S

(4B) =B'4"

Hence proved


Rectangle


