Stars Mathematics Notes-1X

(Unit-1) Matrices And Determinants

MATRICES AND
DETERMINANTS

Unit Outlines

1.1 Introduction to Matrices

1.2 Types of Matrices

1.3 Addition and
Matrices

1.4 Multiplication of Matrices

1.5 Multiplicative inverse of a Matrix

1.6 Solution of Simultaneous Linear

Equations.

Subtraction  of

After studying this unit the students will

be able to:

e A matrix with real entries and relate its
rectangular layout (Formation) with
real life.

e Rows and columns of a matrix.

The order of a matrix.

e  Equality of two matrices.

° Define and identify row matrix,
column matrix, rectangular matrix,
square  matrix, zero/null  matrix,
identity matrix, scalar matrix, diagonal
matrix, transpose of a matrix,
symmetric and skew-symmetric
matrices.

e  Know whether the given matrices are
conformable for addition/subtraction.

e  Add and subtract matrices.

e  Multiply a matrix by a real number.

e Verify commutative and associative
laws under addition.

e  Define additive identity of a matrix.

e  Known whether the given matrices are
conformable for multiplication.

e  Multiply two (or three) matrices.

e Verify  associative  law  under
multiplication.

e  Verify distributive laws.

e  Show with the help of an example that

commutative law under multiplication

does not hold in general (i.e., AB #

BA).

Define multiplicative identity of a matrix.

Verify the result (AB)' = B'A',

Define the Determinant of a square matrix.

Evaluate determinant of a matrix.

Define singular and non-singular matrices.

Define adjoint of a matrix.

Find multiplicative inverse of a non-

singular matrix A and verify that

e AA'=1=A"Awherel is the identity
matrix.

e  Use adjoint method to calculate inverse
of a non-singular matrix.

e Verify the result (AB* =BT A

e  Solve a system of two linear equations
and related real life problems in two
unknowns using

e  Matrix inversion method,

e  Cramer’s rule.

Introduction of Matrix:

The idea of Matrix was given by “Arthur
Cayley”, an English mathematician of 19"
century. Who first developed “Theory of
Matrices” in 1858.

Matrix:

A rectangular array or a formation of

collection of real numbers, say 0, 1, 2, 3, 4 and

1 4
9, such as; 9 23 0 and then enclosed by

brackets [

[1 3 4}

9 2 07

Matrix Name:
Matrices are denoted conventionally by

capital letters A, B, C... X, Y, Z etc of English

Alphabets.

Row of a matrix:

In matrix, the entries presented in horizontal

way are called rows.

a b c

{ m b

] is said to form a matrix

—>Rl

—>R2
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In above matrix A, Riand R, are two rows.
Columns of a matrix:
In matrix, the entries presented in vertical
way are called columns.
1 4
A= [3 9J
VN
Ci C
In above matrix A, C; and C, are two columns.
Order of a Matrix:
The number of rows and columns in a matrix
specifies its order.
The order of a matrix is denoted by m x n or m-by-n.
Here; “m” represented the number of rows and
“n” represented the number of columns.
m—by-n
\A \A
No. of rows  No. of columns .
If a matrix C has two rows and 3 columns. The
order of matrix is 2-by-3.
3 [1 3 4} —R;
C=lo 2 0l5R
v 1
Ci G GC3
The order of matrix C is 2-by-3.
Equal Matrices:
Let A and B be two matrices; if
(i)  The order of A =the order of B
(if)  Their corresponding entries are equal or same
Then A and B are Equal matrices
Equal matrices are denoted by A =B

A_[z 4} B_[z 2+2}
“l9 3 “l10-1 1+1+1

Matrix A and B are equal because they
have same order which is 2-by-2 and same
corresponding elements so, A = B.

Q.1: Find the order of the following matrices.

SRS
C=[2 4], D=[0},
6
a d
E:{b e}, F=[2]
c f

[2 3 0
G=|1 2 3], H:[lz g 46}
2 4 5
2 3
A‘[—s 6]
Sol A-_2 3}
o A=l 5 6
order of matrix = 2—by-2
2 0
B‘[s 5]
2 0
Sol. B—[?, 5}
order of matrix = 2— by-2
C=[2 4]
Sol. C=[2 4]

order of matrix = 1-by-2

.
o

order of matrix = 3-by-1

a d
E=|b e
c f

a d
Sol. E=|b e
c f

Order of matrix = 3 - by -2.
F=1[2]
Sol. F=[2]

Order of matrix =1 — by -1.

2 3 0
G=|1 2 3
2 4 5

2 3 0
Sol. G=|1 2 3

2 4 5
Order of matrix =3 — by -3.
2 3 4
H= [1 0 6}

2 3 4
SoI.H:[1 0 6}

Order of matrix =2 — by -3.
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Q.2: Which of the following matrices are
equal.
A=[3], B=[3 5], C=[5-2],

o=5 3 E=[5 3
r=a] e=[513)
H:[g 2] 1=[3 3+2]
=22 27

Sol. Since order of A and C same and
corresponding elements are also same so

A=C
A =]3] A=C
B=[3 5] B=1I
C=[5-2] C=A
D=[5 3] Not equal to any matrix
4 0
E—[6 2} E=J=H
2
F=|2] F=G
13-1|_ 2} B
G_[3+3}_[6 G=F
4 0
H—[G 2} H=J=E
I=[3 3+2]=[3 5] =B
2+2 2-2] [4 O
—[2+4 2+0_“[6 2}J‘H‘E

Q.3: Find the values of a, b, ¢ and d which
satisfy the matrix equation.
[a+c a+2b]_'0 —7]
c-1 4d-6] [3 2d
[a+c a+2b}_[0 —7}
Sol. |¢_1 4d-6)713 2d

According to the definition of equal

matrices.
atc=0 . (1)
c-1=3 .. (i1)
a+2b=-7 ... (iii)
4d-6=2d ... (iv)
By using  the(ii) | Putc=4in (i) equation
equation atc=0
c-1=3 a+4=0
c=3+1 a=0-4
c=4 a=-4

Put the value of a= — 4 | By using (iv) equation
in (iii) equation 4d-6 =2d

at+2b =-7 4d-2d =
—4+2b=-7 2d =

2b =-7+4 6

2b =-3 d = 2

b :—g or—15 d =3

Hence the value of
a=-4,b=-15c=4,d=3

TYPES OF MATRICES

(1) Row Matrix:
A matrix is called a row matrix if it has
only one row.
eg.D=[1 3 4]
D is a row matrix and its order is 1-by-3.
(i) Column Matrix:
A matrix is called a column matrix if it has

only one column
1

7
E is a column matrix and its order is 4-by-1.
(ili) Rectangular Matrix:
A matrix A is called rectangular if, its number of
rows is not equal to the number of its columns.
Lo a b c
2 4 B= [d c f}
3 9
Order of A = 3-by-2
Order of B 2-by-3
(iv) Square Matrix:
A matrix is called a square matrix if its
number of rows is equal to its number of
columns.

5 4 1 7 0
e.g;C:[9]D:[9 7} E=| 3 9 3
5 11 2
order 1-by-1 order 2-by-2 order  3-by-3
(v) Nullor Zero Matrix:
A matrix is called a null or zero matrix if
each of its entries/elements are zero (0).

eg0=[2 % o=p 0 g H

0
order 2-by-2 order 1-by-3  order 3-by-1
It is represented by O.

e.g; A=
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(vi) Transpose of a Matrix:
A matrix obtained by interchanging the
row of matrix into the columns of that
matrix.
OR

A matrix obtained by changing the
columns into rows of a matrix.

If A is a matrix then transpose is denoted

by A",
0 4
eg; A=|1 5 thenAt:[O L 2}
5 7 4 5 7

order = 3-by-2 then transpose order = 2-by-3
(vii) Negative of a Matrix:
Let A be a matrix. Then its negative is
obtained by changing the signs of all the
elements of A, i.e.

.. 2 9 -2 -9

A ‘[4 —3} ,then —A ‘[—4 3}
(viii) Symmetric Matrix:

A square matrix is symmetric if it is equal

to its transpose.
i.e; matrix A is symmetric if A'= A.

A= |2 bl . |la b
b al’ b a
Al= A

So, A is symmetric matrix.

(ix) Skew-Symmetric Matrix:
A square matrix A is said to be skew-
symmetric if A'= —A.

0 2 3
A= -2 0 1

-3 -1 0
0 -2 -3 0 -2 -3
then A'=| 2 0 —1] =| - (-2) 0 -1
0 2 3
=—| -2 0 1 } =-A
L-3 -1 O
Since A' = —A , therefore A is skew-symmetric
matrix.

(x) Diagonal Matrix:
A square matrix A is called a diagonal
matrix if each element is zero except
diagonal elements.

1 0 O
e.q; A=10 2 0

0 0 3

(xi) Scalar Matrix:
A diagonal matrix is called a scalar matrix,
if all the diagonal elements are same and
non-zero.
k 0 O 9 0 O
A:{O k O] k+#0,1 C={O 9 O}
0 0 k 0 0 9
is a scalar matrix of order 3-by-3.
(xii) ldentity Matrix:
A diagonal matrix is called identity (unit)
matrix if all diagonal elements are 1 and it

is denoted by 1.
1 0 O
1 0
eg;, I= [0 1 0} I :[ } , 1=[1]
0 0 1 0 1

are all unit matrices,
Remember:
Note: (i) The scalar matrix and identity
matrix are diagonal matrix.
(ii) Every diagonal matrix is not a
scalar or identity matrix.

Q.1: From the following matrices, identify

unit matrices row matrices, column

matrices and null matrices.

A:[O 0] B=[2 3 4],

0 0
4
1 0
C:H' D:[o 1}
5
E=[0], F:H
7

[0 O] )
Sol. A—_0 0 is a null matrix.

B=[2 3 4]isarow matrix.

4

C= 0} is a column matrix.

K3

N 0} _ _ .
=|g 1|isaunitmatrix.

E =[0] is a null matrix.

5
F= {6] is a column matrix.
7

4 www.starshighschool.edu.pk


http://www.starshighschool.edu.pk/

Stars Mathematics Notes-1X

(Unit-1) Matrices And Determinants

Q.2: From the following matrices identify:
(a) Square matrices
(b) Rectangular matrices
(c) Row matrices
(d) Column matrices
(d) Identity matrices
(F) Null Matrices

o[22 Jop] wf ]
1 2

(iv) [(1) (ﬂ (v)g g] (vi) [3 10 1]

1 1 2 3 0 0

o} (viii) [—1 2 o] (ix) {0 o}

0 0 0 1 0 0
2

Sol. (i) [Ig 0 ﬂ Rectangular matrix

3
(i) 0} Column matrix, rectangular matrix

(vii)

— 1

(iii)
(iv)

—4 :
_2} Square matrix

6

3

1 0 . . .
0 J Identity matrix, square matrix
1 2
3

5
3

4} Rectangular matrix
6

1 2 3
(viif) | -1 2 0| Square matrix
01

0 O

(ix) {0 0} is a null matrix, rectangular matrix
0 O

Q.3: From the following matrices. ldentify
diagonal, scalar and unit (identity) matrices.

4 0 2 0 1 0
A‘[o 4}'8‘[0 —1]’C‘[o 1]’
3 0 5-3 0
D‘[o o}'E‘[ 0 1+J
4
Sol. A:[O (ﬂScalar matrix, diagonal matrix

|

5-3 0
0 1+1
diagonal matrix

= O

]Diagonal matrix
Identity matrix, diagonal matrix

Diagonal matrix

[oNeN ]

2 0 )
] E = [O 2} Scalar matrix,

Q.4: Find negative of matrices A, B, C, D and

Sol.

Sol.

Sol. —

Sol. —

Sol.
Q.5:

E when

o< ez 9

) |
o] =es)
> 7]

-5 3

: o)

13 3

=l

-5 3

L 3]
€5 3

Find the transpose of each of the
following matrices.

0 1 2
A=[1],B=[5 1 —6],C=[2 —1],
-2 3 0

o=ff Je-lh Yreli i
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1
|
A=
| I |

Sol. A
0 t
Al =|1
~2
Al =[0 1 -2

Sol. B =[5 1 -6]

B' =[5 1 -6
5
B' =| 1
-6
(12
Sol. C =2 -1
13 0
127
ct=|2-1
30
1 2 3
t —
C‘[z 1 o]
2 3
SoI.D—[O 5
Dt_23t
10 5
2 0
t _—
D‘[s 5}
2 3
SoI.E—[_4 5}
i 3]
-4 5
_4}
5

Sol. F

m
-
1

1 r——1

WEF N
N

T
I
1
w P
NN
—

T
I
1
N -
B~ ow
| I

(i)

(i)

1.

Sol.

Sol.

Q.6: Verify that if A = [1 2}, B = B (ﬂ

0 1
then (i) (AY'= A (i) (BY)'=B
(A)'=A

o
|

o -
N
L

At

o P
L
—

2 1
(AY :[0 ﬂ:A
(BY =B
1 1
B :[2 o}
_— 1]
12 0
t 1 2
(B) = L o}
1 27
(BY) = . 0}

o <2 3=

Addition and Subtraction of Matrices:

Addition of Matrices:

Let A and B be any two matrices with real
entries; Matrices A and B are conformable
for addition, if they have same order.
Addition is denoted by A + B and is
obtained by adding the entries of the
matrix A to the corresponding entries of B.

2 3 O 3 -2 5
A:[S 6 l} B:!l 4 1}

2 1 3 4 2 -4
2 3 0] (3 -2 5
5 6 1] !1 4 1}
2 1 31 14 2 -4

2+3  3-2 0+5 5 1 5
5-1 6+4 1+1|=|4 10 2
2+4

A+B =

+ 1+2 34 6 3 -1
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3 -2 5 2 3 0
Or B+A=|-1 4 1(+|/5 6 1
1

4 2 4] L2 3
{3+2 —-243 5+0} [5 1 5}
=| -1+5 4+6 1+1|=|4 10 2
4+2  2+1 —443 6 3 -1
Subtraction of Matrices:
Let A and B any two matrices. Matrices A
and B are conformable for subtraction, if
they have same order represented by A —
B and is obtained by subtracting the
entries of the matrix B to the
corresponding entries of A.

2 3 4 0 2 2
A= and B = are
150 -1 4 3
conformable for subtraction.
2 3 4 0 2 2
A-B = -
L 5 0} {—1 4 3}
|2-0 3-2 4-2 121 2
11-(-) 5-4 0-3] |2 1 -3

Some

3.

Commutative and Associative Law of
Addition of Matrices:

A+B=B+A Commutative w.r.t +
A+(B+C) = (A+B)+C Associative w.r.t +
Additive Identity of a Matrix:

If A and B are two matrices of same order
and

A+B=A or B+A=A

then matrix B is called additive identity of
matrix A.

For any matrix A and zero matrix O of
same order, O is called additive identity of
A as

A+O=A=0+A

Additive Inverse of a Matrix:

If A and B are two matrices of same order
and

A+B=0=B+A

Then A and B are called additive inverse
of each other.

Note: Additive inverse of any matrix A is —A

obtained by changing their signs of each
element.

—c —d

o

Q.1

Sol.

Q.2:

Sol.

Which of the following matrices are
conformable for addition ?

acly edl) ofz

1 -2
3 2
o-[25 e[t el 1]
3+2 2+1
A =|? 1] 2—by-2
-1 3 -y
3
B —_J 2—-hby-1
10
c =|2 -1 3-by-2
1 -2
[2+1 3
D =[5 }‘M 2-by1l
-1 0
E =| 2] 2 —by-2
3 2 3 2
F =|1+41 -4|=|2 -4|3-by-2
3+2 2+1] |5 3

A and E are conformable for addition
because their orders are same.

B and D are conformable for addition
because their orders same.

C and F are conformable for addition
because their orders are same.

Find the additive inverse of following
matrices.

_ [1 0 -1
A]? 4]1 B=l2 -1 3],

B 13 -2 1
- [1 0]
C= _42j|, D=|-3 -2|
N 2 1
1 0} _ [\/é 1]
=lo 1k Pl 2
2 4
A=
~A= [_2 1 ] is additive inverse of A
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1 0 -1 .. -2
Sol. B =|2 -1 3] U B+[:§]
3 2 1 [
"1 0 1 Sol. —_B+_3}
-B=|-2 1 —3] is additive inverse of B = 1 +[_2}
-3 2 -1 :—11-2 3
Sol. C ::_42] :_—FJ
—C= _Z}is additive inverse of C “L2]
1 o (i) C+[-2 1 3]
_ o Sol. =C+[-2 1 3]
Sol. D =|-3 -2]|isadditive inverse of D =[1 -1 2]+[-2 1 3]
L2 1] =[1-2 —1+1 2+3]
-1 0 =[—100 ?] .
_D:__:; 31_ (V) D*[z 0 1}
- 0O 1 O
Sol. E :_(1) (ﬂ Sol. :D{z 0 1}
1 2 310 1 0
—E:E _ﬂisadditiveinverseofE -1 0 2_+[2 0 J
:\/é ) :'1+0 2+1 3+0}
Sol. F ::_1 \/E} _:Il+23 0;_0 2+1
—F = _1/5’_\/_51} is additive inverse of F ) ZAl 03
- Sol. =2A
oz A= 2] B=| 1] 41 2] [ern o)
U, 12 1l7lee O
c=[1 -1 2, D:[_1 0 2} then 2A:[_j ﬂ
find, (i) A + E ﬂ (i) B + [‘32] (vi) (—1)Ifl]
. 0 0 Sol. =-1
@@c+[-2 1 3](iv) D+[2 é 1] (_1;(1) 1
(v) 2A (Vi) (()B (Vi) (-2)C = [(_1)<_1)} :[ 1]
(viii)3D (ix) 3C (vii) (=2) C
. 1 1 Sol. =—2[1 -1 2]
0 A+ly 1) =[(-2)(1) (-2)(-1) (-2)(2)]
1 1 =[-2 2 -4]
Sol. :A+[1 J (viii) 3D
1 2] 1 1 _4 1 2 3
=2 1}’[1 J sol _3[—1 0 2}
-1+t Zﬂ :l@) ® O (3)(3)]
L2411 1+1 @)D 3)0) 32
0 3 3 6 9
13 2} :[—3 0 6}
8
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(ix) 3C 1 2 3 1 0 =2

Sol. =3[1 -1 2] v) |2 3 1 -2 =1 0
=31 BFED  ©G)2)] 3 1 2/ lo 2 -1
=B -3 6 _ 1 2 3] [1 0 -2

Q.4: Perform the mdu;ate_d operations and Sol. =2 3 1l+|-2 -1 o0
simplify the following: 3 1 2 0o 2 1

Two matrices are said to conformable
for addition and subtraction if their

orders same.

[1+1 240 3-2
=12-2 3-1 1+0

0 [1 O}+|:O 2}+|:1 1} :g+0 , 1+12 2-1
0 1 3 0 1 O
1 0] [0 2] 1 1 =10 2 1}
Sol. =| 1}’[3 0}{1 0} S A 1
+ + i
=\ (1)+(2J+E (ﬂ (vi) [o_ 1}{1 o}” 1 1}
[1+1 2+1 = 12 +[2 1}+[1 1}
=341 1+o} 0 171 o'l 1
53 _[1+2+1 2+1+1}
=4 1 :0+1+1_ 1+0+1
1 o]0 2] 1 1 _|4 4
(i) [o 1}“[3 o}‘[l o} L2 2
1 0 0o 2 1 1 123
Sol. [0 1}{3 OJ_[l OJ Q.5: For the matricesA=|2 3 1]
[1+0  0+2] [1 1 1 -1 0
=L0+3 1+0]‘[1 o} L -1 -1 00
1 2_1} B= 23 —12 32 and C = O1 —12 23
:g 1 1 1-0 verify the following rules:
-9 J () A+C=C+A
- Sol. L.H.S.
(i) [2 3 1]+([1 0 2]-[2 2 2] 1 2 371 0 0
Sol. =[2 3 1]+(1 0 2]-[2 2 2]) A+C=/2 3 1|+/0 -2 3
=[2 3 1]+([1-2 0-2 2-2]) 1 -1 0o [1 1 2
=[2 3 1]+[-1 -2 0] 1-1  2+0 340 0 2 3
=[2-1 3-2 1+0] 240 32 1+3] = {2 1 4}
=[1 1 1] 141 —1+1 042 2 0 2
1 2 371 1 1 R.H.S.
(iv) -1 -1 —1}+{2 2 2] -1 0 0 1 2 3
_0 1 2 3 3 3 C+A=|0 =2 3}+[2 3 1}
1 2 3 1 1 1 11 1 2 1 -1 O
Sol. =|-1 -1 1]+{2 2 2} [—1+1 0+2 0+3
L 0 1 2 3 3 3 C+A=|0+2 -2+43 3+1}
1+1 2+1 3+1 1+1 1-1 240
—[_142  _142 1+2] 0 2 3
L 0+3 1+3 2+3 C+A=|2 1 4}
(2 3 4 12 0 2
=1 1 1} Hence proved
3 4 5 LHS=RH.S

www.starshighschool.edu.pk 9


http://www.starshighschool.edu.pk/

Stars Mathematics Notes-1X

(Unit-1) Matrices And Determinants

(i) A+B=B+A

(iv) A+(B+A)=2A+B

Sol. L.H.S Sol. L.H.S:
1 2 371 -1 1 A+ (B+A)
A+B=12 3 1]+{2 2 2] (1 2 3 1 -1 1 1 2 3
11 -1 O 3 1 3 =2 3 1}+[{2 -2 2} {2 3 1D
[1+1 2-1 3+1 11 -1 0 3 1 3 1 -1
A+B=|2+2 32 1+2] A+ (B+A)
11+3 -1+1 0+3 (1 2 3 1+1 -1+2 143
2 1 4 =2 3 1}+[[2+2 -2+3 2+1
A+B=1(4 1 3} 11 -1 O 3+1 11 3+O
14 0 3 1 2 47
RH.S A+(B+A)=|2 3 1}{4 1 3
1 -1 111 2 3 1 -1 o] 4 0o 3]
B+A= {2 -2 2} + [ 2 3 1] 142 2+1 3+4
3 1 3 1 -1 0 :[2+4 3+1 1+3}
(141 -1+2  1+3 1+4 -1+0 043
B+A=|2+2 -243 2+1] 3 3 7
| 3+1 1-1 340 A+(B+A) =[6 4 4}
2 1 4 5 -1 3
B+A=|4 1 3} R.H.S:
-4 0 3 1 2 3] 1 -1 1
Hence proved LHS=R.H.S oA+ B = 2[ 2 3 1} +!2 ) 2}
(iii) B+C=C+B 1 -1 0] [3 1 3
Sol. L.H.S A +B
Ol N e 2x1 22 23][1 -1 1
B+C=2 2 240 =2 3 :[2><2 23 leHz -2 2}
:13 , 1 130 110 L2 21 21 240J L3 1 3
B+C=|2+0 -2-2 243 2 4 6l -l
3+1  1+1 342 2A+B =4 6 21412 -2 2
- _ 12 -2 0 3 1 3
B4C= g :411 é (241 41 6+1}
4 2 5] 2A+B =|4+2 6-2 242
RH.S :?3 3—2-;1 0+3
-1 0 0] [T -1 1
C+B=|0 -2 3 +[2 2 2] 2A+B =6 4 4}
101 2] 13 1 3 5 -1 3
141  0-1 0+l Hence proved L.HS=R.H.S
C+B=|0+2 -2-2 3+2] (v (C-B)+A=C+(A-B)
| 1+3  1+1 243 Sol. L.H.S:
0 -1 1 (C-B)+A
C+B=|2 -4 5] -1 0 O 1 -1 1 1 2 3
L4 2 5 :Uo -2 3}[2 -2 2D{2 3 1}
Hence proved L.H.S=R.H.S 1 1 2 3 1 3 1 -1 0
10
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(vi)

-1

f

Sol:

(C-B)+A
-1-1 0+1 0-1 1 2 3
=02 242 32|(+/2 3 1
1-3 11 2-3 1 -1 0
(C-B)+A
-2 0 -1]J 1 -1 O
(C-B)+A
-143 -1 3 2

=|2+2 0+3 1+1|=| 0 3 2
| —2+1 01 -1+0J] [-1 -1 -1
C+(A-B)

0 O 1 2

-2 3|+||2 3

1 2 1 -1

-1 0 O]
=0 -2 3|+

1 1 2

2 1 -1 1 2 3
=l-2 0 1Hl2 3 1
[—2+1 142

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

=10 -2 3|+ 0 5 -1
L1 1 241 [-2 -2 -3

—100032]

[-1+0  0+3 0+2
C+(A-B) =|0+0 -2+5 31]
12 1-2 23
-1 3 2
C+(A-B) =l 0 3 2]
-1 -1 -1
Hence proved.
LHS=R.H.S
2A+B=A+(A+B)
L.H.S:
1 2 3 1 -1 1
2A+B:2{2 3 1}[2 -2 2]
1 -1 0 3 1 3
2A +B
1) 2 (2)(3)} {1 -1 1}
@2 2B Q) |+2 -2 2
@10 @) @01 L3 1 3
2 4 6 1 -1 1
2A +B :{4 6 2}{2 -2 2]
2 -2 0 3 1 3

[2+1 4-1 6+1
2A+B =|4+2 6-2 2+2}
[2+3 —2+1 0+3
(3 3 7
2A+B =|6 4 4}
5 -1 3
R.H.S:
A+ (A+B)
1 2 3 1 2 3 1 -1 1
:{2 3 1}[{2 3 1}{2 -2 2}]
1 -1 0 1 -1 0 3 1 3

A+(A+B)

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

2 1 4
A+(A+B)_[ 3 l}+{4 1 3}
1 -1 0 4 0 3
(142 2+1 3+4
A+(A+B)=|2+4 341 1+3}
1 1+4 -1+0 0+3

'3 3 7
A+(A+B)=|6 4 4
5 -1 3

Hence proved. L.H.S=R.H.S

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

Sol.

L.H.S:
(C-B)-A
-1 0 0 1 -1 1 1 2 3
= {o -2 3}{2 -2 2} {2 3 1}
1 1 2 3 1 3 1 -1 0
(C-B)-A
-1-1 0+1 0-1 1 2 3
= [0—2 —2+2 3—2} J 2 3 1}
-3 1-1 2-3 11 -1 0
(C-B)-A
-2 1 -1}[1 2 3
:[2 0 1}[2 3 1}
-2 0 -1JL1 -1 O
[—2-1 12 -1-3
(C-B)-A=| 2-2 0-3 1—1}
|-2-1 0+1 -1-0

3 -1 -4
(C-B)-A=|-4 -3 0

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

-1 0 O 1 2 3 1 -1 1 1 2 3 1-1 -1+0 1+0
= |0 =2 3}{2 3 1}){2 -2 2} :[2 3 1}+[[2+0 —2-2 2+3D

11 23011 10 3 1.3 1 -1 0 3+l 1+l 342
_(C—A)—B A+ (B+C)

-1-1 02 0-3 1 -1 1 1 2 3 0 -1 1
= |02 -2-3 3—1} } {2 -2 2] = [ 2 3 1] + [2 4 5}

L1-1 1+1 20 3 1 3 1 -1 0 4 2 5

(C-A)-B 140 2-1  3+1

{—2 -2 —3] {1 -1 1] A+(B+C)= [2+2 3-4 1+5}

=2 -5 2|-|2 2 2 1+4 -1+2 045

0 2 2 3 1 3 1 1 4
[2-1 —2+41 -3-1 A+(B+C)= [4 -1 6}
(C-A)-B=| 2-2 -5+2 2-2 ] 5 1 5
L 03 2-1 23 Hence proved.
3 1 -4 L.HS=RH.S
(C-A)-B=| 4 -3 o] (ix) A+(B-C)=(A-C)+B
-3 1 -1 Sol. LH.S:

Hence proved ~ A+(B-0)

LHS=RH.S 1 2 3 1 -1 111 0 0
(Viii)(A+B) +C=A+ (B +C) =2 3 1}({2 -2 2}{0 2 3}
Sol. L.H.S: 1ol Als 13l Lo2

(A+B)+C ~ A+(B-0)

102 311 -1 1]y [-1 0 0 123 141 -1-0 1-0
- 2 3 ]} +{2 -2 2:| j+|:0 ) 3:| =2 3 1] +{ [20 —2+2 23:| J
L1 -1 0 3 1 3 1 1 2 1 -1 0 31 1-1 32
(A+B)+C A+ (B-C)
[1+1  2-1  3+1 -1 0 0 1 2 3 2 -1 1
=| | 242 3-2 1+2} } + [0 -2 3] = [ 2 3 l} +2 0 -1
1143 -1+1 0+3 1 1 2 1 -1 O 2 0 1
(A+B)+C (142  2-1 3+1}
2 1 4 -1 0 O A+(B-C)=|2+2 3+0 1-1
= {4 1 3} + {0 ) 3] 11+2 -1+0 0+1
4 0 3] 11 1 2 3 1 4
[2-1  1+0 4+0 A+B-C)=|4 3 0}
(A+B)+C=[4+0 1-2 3+3] 3 -1 1
L 4+1 0+1 3+2 RH.S:
(1 1 4 (A-C)+B
(A+B)+C=4 -1 6] [1 2 3] [—1 0 0}] {1 -1 1
L5 1 5 =[12 3 1|-|0 -2 3| |+|2 -2 2
R.H.S: 1 -1 0] L1 1 2 3 1 3
A+(B+C) (A-C)+B
1 2 3 1 -1 1][-1 0 O 1+1 20 3-0 1 -1 1
= |:2 3 ]} + [ 1:2 -2 2:|+ 1:0 -2 3:| j = [2—0 3+2 1—3] J + {2 -2 2:|
1 -1 0 3 1 3 1 1 2 1-1 -1-1 0=2 3 1 3

|

12
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(A-C)+B _ _[1 —2} _[ 0 7} :
2 2 3 1 -1 1 Q.6: IfA= 3 4 and B = 3 8 find.
=2 5 2[+[2 -2 2 (i) 3A-2B (i) 2A"' - 3B"
0 -2 -2J L3 1 3 () 3A-28B
241 21  3+1 Sol.
(A—C)+B=| 242 52 -2+2 L 0 7
|0+3 —2+1 —-2+3 3A-2B :3[ ]—2[ }
L 3 4 3 8
3 1 4
ACyeB| 4 3 0] s <[ X220 20
3 -1 1 33) 3(4) | [2(-3) 2()
Hence proved. B
LHS=RHS 3A_ 2B :B 12]_[2 1146}
(x) 2A+2B=2(A+B) -
Sol. L.H.S: _[3-0 —6—14}_[3 -zo}
1 2 37 [1 -1 1 3A-2B _[9+6 12-16) 7115 -4
2A+2B=22 3 1|+22 =2 2 (i) 2A'-3B
1 -1 0 3 1 3. 1 -2 . 1 3
2A + 2B ] Sol. A :[3 4} = A :[—2 4}
@0 @@ @] [0 @D @O 0 7 0 -3
=20 00 Q0+ 0 @@ O B :[ ° 8} _ gt :[7 8]
Q1) QED (20 @B @O @E .- B 13 0 3
2 4 6] [2 =2 2 t ot [ } [ — }
2A'-3B' =2 -3
2A+2B=|4 6 2}+ 4 -4 4 -2 4 7 8
2 2 0l l6 2 6 R _[2 6] [o —9]
(242 4.2 6+2] 2A-3B =\ 4 g]7|21 2
2A+2B=|4+4 6-4 2+4 . . _[ 2-0 6+9}
1246 242 046 2A-3B° =| 491 g
JA+2B=[8 2 6} 2A" - 3B’ =[—25 —16}
8 0 6
.- 2 4 1 b _[7 10}
§(AH+SB) Q.7. If 2[_3 a]+3 8 _4}— 18 1]then
1 2 3 1 -1 1 find aand b.
=2 |2 3 1|+l2 =2 2 [2 4] [1 b} _[7 10}
ul 1 o} {3 1 3” Sol. 2| 3 4]*38 4] Tl1s8 1
141 2-1  3+1 [ 4 8]_{ 3 3b} _[7 10}
2A+B)=2 |2+2 32 142 |6 2al |24 -12] "l18 1
\[1+3 -1+1 043 [ 443 8+3b} _[7 10}
2 1 4 | -6+24 2a-12] 18 1
2A+B)=24 1 3 r 7 8+3b} _[7 10}
_é42 01 23 4o 118 2a-12 “l18 1
) (2) ) According to the definition of equal matrices
20A+B)={42) 1) 3(2 b= - .
_4(2) 0(2) 3(2) 8+3b=10 2a—12=1...... (11)
4 2 8 3b =10-8 2a =1+12
2A+B)=|8 2 6} 3b =2 2a =13
8 0 6 2 13
Hence proved. L.H.S=R.H.S b =3 a =5
13
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1 2 1 1 .
Q8:IfA= [0 1], B = [2 0] then verify
that
(i) (A+B)'=A'+B'
L.H.S
=(A+B)'
Sol.
= (A+B)
1 2] 1 1
(A+B)=|, 1_*[2 0}
[1+1  2+1
(A+B)=|042 1+0J
e
(A+B)=[, 1
2 3]
Now (A + B)'= [2 1_t
2 2
(A+B) = [3 1]
R.H.S
1 2] . 1 1
A ‘[o 1} =12 o}
1 0 2
t — —
A ‘[2 1} ‘[ o}
1 0] [1 2
t t _
A+B =, 1} [1 o}
[1+1 0+2}
“2+1 140
[2 2}
3 1
Hence proved. L.H.S =R.H.S
(i) (A-B)=A'-B'
L.H.S
(A- B)
1 2] 1 1
A-B = 1}‘[2 0}
[1-1  2-1
A-B =g 1—0}
0 1
a-8 =% Y
A_B) = 0o 17
-2 1

LI OJ t_[l 2}
A‘[z 1]'B=[1 o

10] [1 2
t t _
A-B =, }‘[ OJ
1-1  0-2
t t _
A-B =l 10}
Al_Bt = )

Hence proved LHS=R.H.S

(i) A+ Alis symmetric A:[(l) ﬂ
1 0
t
Sol. A -[2 J
1 2 1 0
t -
ATA ‘[o 1}[2 1}
1+1  2+0 2 2
t - —
ATA ‘[0+2 1+1}‘ [2 2}

(A+A‘)f:{2 2}
2 2
aomy-[; ]

So proved accordlng to the defmltlon of
symmetric matrix (A+ A" = (A + A"

(iv) A—Atlsaskewsymmetrch:[é ﬂ
¢ _[1 OJ
Sol. A —[2 1
e 2} [1 OJ
A=A ‘[o 172 1
Lo 1-1 2—0}_[ 0 2]
A-A ‘[0—2 1-1]"L-2 0
t
(A-AY = 0 2
-2 0

2 0 -2 0
So proved according to the definition of
skew symmetric matrix (A — AY) = — (A - AY'

(A—AY = {0 _2}:{0 2}:—(A—At)t

(v) B+ B'is symmetric matrix B = B é}

R.H.S L T1 2}
— At_ gt SOI.B—[l 0
1 2 1 1 1 17 [1 2
—_ — t
A‘[o 1]8‘[2 oJ B+B ‘[2 0}[1 OJ
14
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141 1421 [2 3
t —_
B+B ‘[2+1 o+o}‘[3 o}
t
(B+B) = 29
3 0

2 3
®+8Y=|3 ol=-(B+8)

So according to the definition of
symmetric matrix, B + B' is symmetric

matrix.
: £ : 1 1
(vi) B—-B"issymmetric B =

2 0
1 2
t
Sol. B =11 0}
1 1 1 2
t -
B-B ‘[2 0}‘[1 o}
11 1—2}_ 0 -
“12-1 0-0] |1 o
To prove that (B — BY) is skew
symmetric matrix of (B — BY)

w0 -1
(B_B)'L o}

(B_Bt)t:[gl 10}:_[01 _(ﬂ

So B — B'is skew symmetric matrix.

Note: Two Matrices A and B are conformable
for multiplication (giving product AB) if
number of columns of 1% Matrix (i.e. A) equal
to the number of rows of 2" Matrix (i.e. B).
Q.1: Which of the following product of
matrices is conformable for
multiplication?
. 1 -1f(-2
0 [0 2][3}
No. of columns of 1% Matrix = 2
No. of rows of 2" Matrix = 2
Sol. 2—-by-2 2—by-1
So it is possible
.. 1 12 -1
(i) [1 0][1 3}
No. of columns of 1% Matrix = 2
No. of rows of 2" Matrix = 2
Sol. 2—-by-2 2—by—-2
So it is possible

w5 Y

Sol.

No. of columns of 1% Matrix =1
No. of rows of 2" Matrix = 2
2—-by-1 2—hy-2

So it is impossible

o[$ 5

Sol.

v)

Sol.

Q.2.

()
Sol.

So

(i)
Sol.

Q.3:

(1)
Sol.

-2 =2
No. of columns of 1% Matrix =2
No. of rows of 2" Matrix = 2

3-by-2 2—-by-3

So it is possible

3 2 17t

o 1 -1 0 2
-2 3

No. of columns of 1% Matrix = 3
No. of rows of 2" Matrix = 3
2—by-3 3—by-2

So it is possible

If A = [_31 02} B = [g} find (i) AB (ii)

BA (if possible).
AB
3 0

A= [_1 2], B= [2} product is possible.

AB:[%)( )OZ}E)} 5
3)6)+(0)(5
A8 {(_1><6)+<2><5ﬂ

A :B 02}’5:@

BA is impossible. .- According to rule
No. of colums of 1% =1

No. of rows of 2" =2

So Impossible

Find the following product.

i 21|o)

i all)
[(1)(@) + 2)(0)]
4+0]

= [4]
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i 1 2|3
Sol. =[1 2] [_ﬂi
=[()®) + (4]

=[5-8]
=[-3] .

(iii) [-3 0] [o}

Sol. =[-3 0] [gﬁ
=[(=3)(4) + (0)(0)]
=[-12 + 0]
= [-12]

(iv) [6 O] [g]

Sol. =[6 —0] mi
=[(6)(4) + (-0)(0)]
=[24-0]
= [24]

V) [‘13 20] o 2

_6 -1
1 2
Sol. =| _3 o}[oll _ﬂi«
6 -1
(1)(4)+(2)(0)

= (=3)(#)+(0)(0)
L(6)(4)+(-1)(0)

(=3)(5)+(0)(-4)
(6)(5)+(-1)(-4)

[ 4+0 5-8 4 -3
=[-1240 -15-0|=|-12 -15

(D(G)+(2)(-4) ]

449 -2+0

= 243 -1+40
0-6 040
13 -2

= 5 -1
6 0

] J1 2
4.0) |} é g 3 4]

- -1 1
i >0 1 2
1 2 3
Sol. =|__~= || 3 4}
14 5 6Jl-1 1

OO+ @)+ ) O+ (24 + Q)
@D+ O+ @)1 (4(2)+ ()4 +(6)D)
_ { 1+6-3 2+8+3}

" 14415-6 8+20+6
_[4 13]
113 34

1 2
w3 4l 2 g

>

1 2

>

sol. =3 || A U
-1 1

OO +@® B +@E) OEF)+2)E)
EO+@@ BR+@E) BE) +@E)
DO+ D) D) +OE) (—1E)+ DO
[ 148  2+10 3+12

=|3+16  6+20 9+24]

[-1+4 245  —3+6

| 24-0 30+4 24 34 o 10 1a
Q.4: Multiply the following matrices. ]
=|19 26 33
2 3
2 - 3 3 3
(@ |11 { } - [ -5
3 0 8 5|2 =
0 -2 4.d) |g 4 2
230, ] —4 4
- (] -5
Sol. = -
L {3 o} sol. =3 [2 2}
0 -2 6 4]l-4 4
2 2433 2 1430 B -5
8)(2)+(5)(-4)  (8)(% )+(5)(4
|1 2413 L1410 :()()()() @)H )+OB)4)
02+=23 0 -1+-20 (6)(2)+(4)(-4) (6)(‘75)+(4)(4)
16
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[16—20 —2o+2o}
12-16 -15+16

1
]
&~ b
= O
(I

vol2 70 ]

-1 2|[0 O
Sol. =| =, \’
B
_| C1(0)+(2)(0) (—l)(0)+(2)(0)}
L (DO)+E)(O0)  (1)(0)+(3)(0)
_[0+0 O+O}
“L0+0 0+0
_[o o}
L0 0

_ -1 3 {1 2
Q.5: LetA-[2 0],8—[_3 _S}and

C :E ﬂ verify that:

(i) AB = BA It is called commutative law
w.r.t multiplication.

Note: In Matrices this law does not hold
generally. i.e AB =BA

Sol. AB=BA

L.H.S

R
_[F10)+6)-3) (-12)+(EK-5)

" ‘_[<le>+<0><—3> ol o

AB = :_12_—90 _42—_015}

AB :_—1C2) 217i|

R.H.S

1 271 3}
BA =|_3 —5}[2 0

sa =| OEDF@E)  1E)+2)(0) }
L(E)ED+HE9))  (-3)(3)+(-5)(0)
-1+4 3+0

BA =
{3—10 —9—0}
3 3

BA =
-7 -9

Hence proved AB # BA

(i) A(BC)=(AB)C
Sol. Associative law of Multiplication
A(BC) = (AB)C L.H.S.
Firstly
1 272 1
BC=| 3 —5}[1 ?J

BC = OE@+@1D)  OO+E) }
L(=3))+(-5)(1)  (=3)(D)+(-5)({3)
[ 242 1+6

BC=| 65 _3_15
T4 7 }

BC=|_11 _18

[—1 3 4 7
ABC) =| , o}[—n —18}
@R (D7)HR)18)
ABCY =" @+o1)  @M+0)-18) }

[-4-33 -7-54
ABCO=| g0 14-0 }
37 -61
ABC)=| g 14 }
R.H.S.

1 31 2

AB=| 5 o][—s —5}

AB = [(-1)(1)+(3)(-3) (—1)(2)+(3)(—5)}
L M+0)(=3)  (2)(2)+(0) (-5)

A|3:_—12—_90 —42_—015 _ [_12 ;17}
eoc=["3 ML 3

roe=[ G ke
o=l

(AB)C::_387 1—461}

Hence proved L.H.S=R.H.S
(iii) AB+C)=AB+AC
Sol. Distributive Law of Multiplication over

addition.
L.H.S.
AB +C)

1 271 12 1
B+C=|_3 —5_*[1 3J
[ 142 2+l }
B+C= |-3+1 -5+3
3 37

B+C-= 2 9]
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ae+o=7 35 %)

(D)2 (HEHE)ID)
AB+CO) =" 2@+0)(2)  (2)@)+0)(-2) J

3.6 -3-6
AB+C)=l 60 60 }
AB +C) = ‘96 ‘69}
RH.S

1 3|1 2

AB =, OH—:% —5}

AB :_(—1)(1)+(3)(—3) (—1)(2)+(3)(—5)}
L QM+HO)(=3)  A@)+(0)(-5)
_1-9  -2-15 10 -17

AB = 5 4—0} :[ 2 4 }
1 32 1

AC =], 0}[1 3}

AC _[D)@+3)() (—1)(1)+(3)(3)}

L (2@2)+0)(1)  (2D)+0)(3)
ac =[on )
ac =, 4]
AB+AC::_1(2) ;17}{% ﬂ
o1
AB+AC=__2 gg}

Hence proved L.H.S=R.H.S
(iv) AB-C)=AB-AC
Sol. Distributive Law of Multiplication over
Subtraction.
L.H.S.
AB-C)

1 272 1
B-C=|_4 —5_‘[1 3}
1

DED+E)(-4) (—1)(1)+(3)(—8)J

AB-C)= (2)(=1)+(0)(-4)  (2)(1)+(0)(-8)

1-12  -1-24
AB-C) =[ 2.0 2-0 }
~11  -25
AB-C)= [ 2 2 ]
R.H.S:
AB - AC

1 31 2
AB =| o“—s —5}

AB _[D@)+B)(-3) (—1)(2)+(3)(—5)]
L QM+O)(=3)  (A2)+(0)(-5)
11-9 -2-15

AB = 20 40 ]

10 17

AB = 2 4 ]

[-1 32 1
AC =, 0}[1 3}

2o =[O )
ac =5 )

ac =l o

o-nc S ]
AB—AC::_lgj1 ;};_8}
o[, 7]

Hence proved L.H.S =R.H.S

Q.6: For the matrices A = [_21 03} ,

1 2 -2 6
B‘[—s —5]’C‘[3 —9}
verify that:
(i) (AB)'=B'A" (ii) (BC)'= C'B"
(i) (AB)'=B'A!
L.H.S. (AB)'

Sol. A = [_21 03] ,B= [—é 35]
AB = [_21 03} [—é 35}
o-[cracy oo
1.9 —2—15]

AB:[ 2-0 4-0
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[-10 -17 - _[ —2+6  6-15 }
AB‘[ 2 4 } CB =618 —_18+45
¢ _[-10 —17} tt_[4 _9}
(AB) —[ 5 4 CB'=| 15 o7
(AB)! = [—10 2} Hence proved L.H.S=R.H.S
=17 4 Determinant:
RH.S=BA' a b _
Let A= be a 2-by- 2 square matrix.
_[1 2}A_[4 ﬂ ¢ d
_13 _35 2 02 The determinant of A is denoted by det A or
B :[ - } A‘:[_1 } |A| is defined as
2 -5/ 3 0 4 bl A
BIAI_‘:]‘ _3:‘ [_1 2i| |A|:detA:det|:C d = >< :ad_Cb:ﬂ ER
"2 5]L3 0 . o 1 To d
BIAt = [(n( 1)+-3)(3) (1)(2)+(—3)(0)} e
QEDHEDE)  (2(2)+(-5)(0) :[2
ot [ -1-9 2- o} e
BA =215 40 sm,g:[l 3]
10 2 2
BBA‘—[ ] 1 3
1r 4 BI=|, | =M2)-(2)3)

Hence proved L.H.S=R.H.S
(i) (BC)'=C'B'
Sol. (BC)! =cC'B'

=-2-6=-8
Singular matrix:
A square matrix is singular if its

LHS _ determinant is zero.e.g; see |A| =
BC = 1 2 }[—2 6} 3 6
3 sz o A=l Sl=em-e
_[ E+E)  (1)6E)+H2)(-9) } =12-12=0
PETLEHDE) IO | it i,
[ 246  6-18 g - . .
BC = } A square matrix is non-singular if its
|6-15 —18+45 q L :
- eterminant is not equal to zero. e.g; See
BC = 4 _12} IC| #0
-9 27 2 g
(BC)IZF —12} Cl = ‘ 3 - ‘ (7)(5) - (3)(-9)
927 =35+ 27 = 62 =0 C is anon-singular matrix.
| 4 -9 ] Adjoint of a matrix:
(BC) ‘[—12 27 ) a b
R.H.S Adjoint of a square matrix A = { } is
Clgt c d
_ _ obtained by interchanging the diagonal
t 2 3 ¢ |1 3 ) ) ]
C=lg _g]'B=r _5 entries and changing the signs of other
> 31N 3 entries Ad joint of matrix A is denoted as
o2 I 3
6 -9]l2 -5 J
— {(—z)(m( J2) (-2)(-3)+(@3)(- 5)} Adi A {d -b}
(6)1)+(-9)(2) (6)-3)+(-9)(-5) ¢ a
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@ 5[5 3
Q.1: Find the determinant of the following 4 1
matrices. Sol. B :[3 2}
Note: A determinant is denoted by det A or 4 1
A 1Bl= |3 2|
0 A=[5 ] Bl = 4)2) - B))
2 0 _
B|=8-3 =0
-1 1 . . . .
Sol. A:[Z O} B is a non singular matrix because its
1 1 determinant is =0
A= ‘ ‘ 7 -9
|Al = (-1)(0) - (2)(1)
Aj=0-2= -2 Sol. C :[7 —9}
. 1 3 ' 3 5
(i) B =[2 _2} Cl= ‘7 -9
[1 3} IC1= 3 5
Sol. B=l, Cl = (7)(5) - (3)(-9)
B _‘1 3‘ IC|=35+27= 62
Bl = 2 2 C is a non-singular matrix because its
B =(1)(-2)-(2)(3) determinant is =0
B] =-2-6=-8 i 5 =10
3 2 (iv) D=|_, 4
w c=[} 7]
3 2 Sol. D —[5 _10}
Sol. c:[ } ' -2 4
3 2 5 -10
13 2 ID| :‘ ‘
IC| = (3)(2) - (3)(2) ID| =(5)(4)—(-2)(-10)
IC|=6-6=0 ID| =20-20 =0
] _[3 2} D is a singular matrix because its
(iv) D= 1 4 determinant=0
Sol. D| = ‘3 2‘ Q.3: Find the multiplicative inverse (if it
' 11 4 exists) of each.
ID| =(3)(4) - (1)(2) : [-1 3
D| =12-2=10 0 A=l o
Q.2: Find which of the following matrices are 13
singular or non-singular? Sol. A :[_ }
N A _[3 6] 20
Ol 4 =15 g
SRSER 2 0
ol. =
2 4 |Al = (-1)(0) - (2)(3)
|A|=‘3 6 IA|=0-6= —6 %0
A _(32)(4) 4(2)(6) A is a Non-singular matrix so solution
Al =12-12=0 possible. . ;
A is a singular matrix because its . _[ - J
determinant =0 AdiA = -2 -1
20
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E
L AdA 2 1
ATETA T 6

110 -3
-1 _ =
A __6[—2 —J

1 1
(O () (3)
ATEl 1
(5D (e
0 3
A—l
N
| 3 6
. 1 27
(i) B ‘[—3 5]
Sol. B -[ L2
o B =3 5
Bl = 1 2 ‘
Bl=|3 s
B[ = (1)(-5) - (-3)(2)
B|]=-5+6
=1=0
B is a Non singular matrix so solution
possible.
. |5 -2
Ad B ‘[ 3 1}
5= Adj B
B
i
. 3 1
B ="
4 _[-5 -2]
B"=3 1.
- [-2 6]
@) C =3 _g]
P
Sol. C =3 g
-2 6
Il = ‘ 3 —9‘

IC| = (-=2)(=9) - (3)(6)

IC| =18-18 = 0

C is singular matrix so multiplicative
inverse does not exists.

(iv) D=

Sol.

Dl

1 T 1
N B w
L ]

P NI PN

O
1
I
NN BAlw |N B lw

= N

C
I

[

D is a Non singular matrix so solution
possible.

13
D=|2 4
1 2

2
AdjD =
4 1
2
o-i-AdiD
~ D]
-3
2 7
1 %
D=
1
4
2 7
D=4
1
B 3
@2 A7)
D'= 1
D@ (B)@)
4 [8 —3]
D™=l

www.starshighschool.edu.pk 21


http://www.starshighschool.edu.pk/

Stars Mathematics Notes-1X

(Unit-1) Matrices And Determinants

Q.4: IfA=H 26] and B=B __12] then

(i) A(Adj A) = (Adj A)A = (det A)l
(i) BB™*=1=B"'B

) - 4 B is a Non-singular matrix so solution is
(i) A(Adjl A):2 (Adj A)A = (det A)l possible.
sol. A=, 2 age <[ 2 1]
Ad A_[s -2} -2 3
1774 1 Bt :rélAij
71 276 -2
A(Adj A)::4 6}[—4 J gt =L [—2 1}
A )= DOHOCH D2+ 4l-2 3
L(4)(6)+(6)(-4)  (H(-2)+(6)(1) 5lg=-L [—2 1}[3 —1}
6-8 242 T 412 3ll2 -2
A(Ad] A) =
PAR=]24-24 —8+6} gig=L[ CAGHW@ (2 WCD)]
|2 0 -4L(=2))+(3)(2)  (=2(-1)+(3)(-2)
AAIA= - 1 [—6+2 2-2
(Adj A)A = A(Adj A) B'B=-, [_‘6+6 2__6}
. 6 -2[1 2
AAdS A) = -4 1} [4 6} BB = i4 [64 (ﬂ
A )= OO O@:26)] I
. CLEH@FD)@) (A ()+H1)(6) ‘—j %
. 6-8 12-12 g | 4 -
AAAA) =] g —8+6} BB o 4
: -2 0 -4 4
A(Ad] A):_O _2} Lo 10 [1 0
1 0 B'B=|p 1} "[o 1}
(det A) I [O J | =_ BB
(detA):E %J L.H.S
m=li RS TE
Al = (1)(6) - (4)(2 41T REHEDE) BOHEDE)
ARESAvS 55" =i oo D Do)
1 0 1 [-6+2 3-3
(detA)1 =—2[0 J BB =-, [_4:4 2_6}
_| (2@ (=2)(0) L, 1[4 o0
(detA)] ‘[(—2)(0) (—2)(1)} BB =7, [o _4}
(detA)l :[52 _g} (4 0
Itis proved A(Adj A) = (Adj A)A = (det A)l ggt=| *
(i) BB'=1=B"'B o 4
Sol. —4 4
RH.S ; B‘lls =1 BB_lzé (ﬂ
B :[2 _2] Hence proved BB =1=B"B

3 -1
o=y

=(3)(-2) - (2)(~1) =—6+2= 420
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Q.5: Determine whether the given matrices
are multiplicative inverses of each other.

@ [o Ffanall 7

"3 5177 -5
Sol. =|4 7}[-4 3}

B)(N)+(5)(-4) (3)(—5)+(5)(3)}
L@+ () B(E9)HTN)A)
21-20 —15+15}
128-28  —20+21

It o]_l
=lo 1l=

So both matrices are multiplicative
inverse of each other.

@ [o analy” 3]

1 273 2
Sol. =|, 3}[2 —J

_| (DE3)+Q) (1)(2)+(2)(—1)}
L(2)(-3)t(3)(2)  (A()+(3)(-1)
| —3+4 2—2} _[1 0] |
“l-6+6  4-3 “lo 1™

So both matrices are multiplicative
inverse of each other.

Q.6: IfA:[_41 02},82[_14 :ﬂ

D= [_32 12] then verify that
(i) (AB)‘l =B A"
(i) (DA)' =A” D™

(i) (AB)*'=B7A"

Sol.
LH.S
(4 07[4 -2
AB = 2}[1 —J:
Ag = AEHHOD)  @E)+0)D) }
(CDED+HA) ((1)(-+)(-1)
o 20 5 [

| 442 2-2
AB| = 16 —8‘
AB = (—16)(0) (6)(—8) =0+48
IAB| =48
Ad'AB—[ 0 8 }
IAB=1_6 -16
_ Adj AB
ho” =Tael

0 8
_ 1( O 8
(AB)* :@[ 6 —16}
<48)<0) )®)
(AB) = 1
GO GRI-16)
B 1
. 1% 8
(AB) =
L 8 3
R.H.S
4 0
A :[—1 2}
4 0
A= ‘—1 2’
A= (4)(2) - (-1)(0)
IA|=8-0
A :2 0
Ade:[l 4}
L _AdjA
AT =T
2 O
l
§ 4J

| <8> (©) <8>
oo ®

-h’\_——'—‘ﬁ

= -b DI N
NI, ©
| I |

4 2
Bl =14 —1’
= (-4)(-1) - (1)(-2)
B] =4+2=6
AdjB = [11 —24}
B _AdjB
|B|
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6

_ 1f -1 2

B~ :_6[—1 —4}

GGG

B™ =1 1 1
QCD )

-1 1751
|3 }{4 o}
1L 2|11 1
L6 3JL8 2
roo1.1 1.1
fipto 6)@*G)E) (6)(0)+(3)(2) }
1.1 2.1
| (5)@P+(3)() (—g )(0)+( —§ )(§)
1.1 1
iaal| 24728 0+6i|
L2 2
| 24724 06
0 x 0 x
BA™= ° =B7A™ = °
= - -1 1
| 24 3 8 3
Hence proved LHS=R.H.S

(i) (DA)*t=AT"D?

D= [—32 12]’

A =u 02]
Sol.
H.S
(DA) :[32 H }
on = Garaey oo |
om =21 2
on =[5 %]

11
oA =[50 %l
IDA| :(11)(4) (-10)(2)
= 44+ 20
DA| =64
. 4 -2
Ad DA:[10 11}
(DA)™ :K—J—Hﬁ) ElA
o 1)
Lol 1
(DAY =
L 174 =2
(DA)* :@[10 11]
@@ G
LV 1
@) G
i 1
onyio| 32}
51
32 64
RH.S
A'D?
4 0
A= [—1 2}

_‘4 O’

Al =@#(2) - (-1)(0)
Al =8-0=8
in <2 ]

At JAdA

N (8)(2) @O
A 1
OO O
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-
Atz ;
11
8 2]
3 1
PI=l2 2
ID| =(3)(2) - (-2)(1)
D] =6+2=8
2 4
Ad‘D:[z 3}
o1 _AdiD
~ |D
2 —1
2 3
1
(8)(2) (31
OO GO
11
L la s
° =1 3
i 8
1 11
R -
AD= 11 3
8§ 2 4 8
- 3
(i)(i) <0)(4) @O
ATD = 1.1 1.3
_(g)(z)+(§)(z) (@)(g)t)(g)
1 1
L E+O §+0
AD™l1 1 as
13278 64716
14 L -
e 16 32 ey | 16 32
AD™= 1 AP s 1
32 64 32 64

Hence proved LHS=R.H.S
Simultaneous equations:
A system of equation having a common solution
is called a system of simultaneous equations

ax+by =m

cx+dy =n

where a,b,c,d,m and n are real number

x and y are two variable so these are two
variable linear equations

Q.1: Use matrices, if possible, to solve the
following systems of linear equations by:
(i) The matrix inverse method
(if) The Cramer’s rule.

(i) 2x-2y=4
3X+2y=6

Sol. Matrix inverse method

By writing in matrix form

A

A X =B
B ‘2 —2‘

Al =(2)(2) - (3)(-2)

Al =4+6

Al =10 %0

Non-singular matrix so solution is possible

. 2 2
AdjA =

X =A'B
1
X |A|jAdJAX
172 2754
X T10 -3 2][6}
x L[@0:O]
10 L (-3)(4) + (2)(6)
1 8+12]
X =710 |-12+12
1 20
X :E_o}
20
|10
* o
| 10
X 2
MK
x =2y=0

(i) By Cramer’s rule

FMEH

A X =B
M=l5
=)@~ (02
=10 #0
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Non-singular matrix so solution is possible

4 -2
Ax =[6 2]
_ 1A
X TA
‘4 -2
10
. = W@-6)-2)
10
_8+12
X =710
20
X :E =2
2 47
Ay :[3 6.
_IAM
T
‘2 4
136
Y =710
, - @06-6r
10
12-12
Y =710
0
y :E:O
x=2,y=0
(i) 2x+y=3
6x+5y=1

Sol. By matrix inverse method:
Writing in the matrix form

Fa WSH RO

A X =B
A :‘6 5‘

IAl = (2)(5) - (6)(1)
Al =106

Al = 4 %0

Non-singular matrix so solution is possible

5
Ad A{ }
-6 2

X =A'B
1
X 1A Adj A x B

i :ﬂ%x )%@)
11 (5)3 1)1
* :Z& 6)3)+ (leﬂ
X :%{1_51;2}
11 14
X =al-1e

!
m:z]
7ol
I,
X=5,y=-

By Cramer’s rule

Fa WSO

A X =8B
|A|:|6 J

IAl = (2)(5) - (6)(1)
Al =10-6

Al =4 20

Non-singular matrix so solution is possible
3 1
Ax = [1 5]

Ad _ {1 5{ _(3)6B)-D@A)

S TNE TN 4
. =806 -0
- 4
~15-1 14
X =74 =7
7
X ‘2
A |6 H
g W A
_(2)(1)—(3)(6)_2—18_—16_ 4
- 4 -4 -4 T
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X= % y=-4

(iii)) 4x+2y=8
X-y=-1

Sol. By inverse method:
Writing in the matrix form

[34 —21} m - [—81}

A X =B
N _‘ 4 2 ‘
A R
Al =) (1) - (3)(2)
|A] =-4-6
|A| =-10 =0
Non-singular matrix so solution is possible
X =A'B
1 .

X = A AdjA xB

-1 -2
Adj A=

-3 4

x5 2

x:i (D@ +(=2(-1
-10 [(—3(8) + (9(-1)
1 [-8+2
X=—=
-10 l—24—4]
1
X="10
x:i — 6
—10|—28
—6 3
_|-10 _|5 ] -
-28 1
—-10 5
X—§ y—E
57 5
Cramer’s rule
4 2|Ix] [ 8
3 —1ly| |-1
A X = B

A _‘ 4 2 ’
A=]3 4

|Al = (4)(-1) - 3)(2)

|A| =-4 -6

|A]=-10 20
Non singular matrix so solution is possible
_IA

Al

8 2
-1 —
—-10

_®)E=)-DH(@)
X="""00

X

X =

-10
y= (A=) -(3)(8)
-10
—4-24 28
y = =

3,1

5775

(iv) 3x-2y=-6
5x -2y =-10

Sol. By inverse method
Writing in the matrix form

=[51 _—22} [Q Z[io}
A

Al =(3)(=2) - (=2)(5)
Al =—6+10=4 0
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X =A'B
X = 1 AdjAxB
|A]
—2 21—
x=1 °
4/-5 3||-10
N (—2)(—6)+(2)(—10)}
4|(=5)(—6) +(3)(-10)
[12-2
x = L[te=20
4130-30
-8
x—1
i
=8
X= 4
0
4
X| |2
yl | 0
x =-2,y=0
Cramer’s Rule
3 —2|x| [-6
5 —2[ly| |-10
A X =B
3 -2
A=
5 -2
Aj=3 -2 -5 -2 =0
|A|=—6+10=4
Non singular matrix so solution possible
| AX]
|A]
o
-10 -2
X =—
4
- (8)(=2) ~(-10)(=2)
4
1220
X=4
_=8
X =7
X==2

Ay
Y—‘K
3 —6
_‘5 —10‘
Y= 4
_ (3)(-10)-(5(-6)
4
30430
4
_O_
="
X -2
M{O } =2y =0
(V) 3x-2y=4
—6x+4y =7

Sol. By inverse method:

Writing in the matrix form

It is singular matrix so solution set is impossible

3 =2x| [7
—6 4lly| |4
A X =B
3 -2
A=l 4
=(3)(4) - (-6) (-2)
=12-12=0
(vi) 4x+y=9
-3X-y=-5

Writing in the matrix form

Sol. By inverse method
[—'j 1—1] m:[—gs}
A X =B
m=l L)
=1 - (3)()

= -4 + 3 = -1 #0 Non singular so

possible

R B
AdJA‘[3 4}
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1
-9+5
X =t F
-1 27-20
=
=1 7
ﬂ
|4
=T
-1
X |4
y | =7
X=4,y=-7

Cramer’s Rule

A X =B
|A|:‘—3 1‘
=@4)(-1) - (3)(1)
= 4+3=-1
1A
[A|

9 1
-5 _

(9)(—1) (—5)(1)

—9+5
-1
_—4
1
x=4
4 9
‘Ay‘ -3 -5
Y—W— 1

_(A)(E5)-(=3)O)
-1

—20+27 _ 7
— -1
X= 4 y=—171
(vil) 2x—2y =4
—-5x -2y =-10

Writing in the matrix form
Sol. By inverse matrix

2 L
-5 -2]Lyl L-10
A X =B
2 2
Al = ‘—5 —2‘
=(2)(=2) - (-2)(-5)
=—4-10 =-14
Non singular matrix so solution is possible
. |-2 2
Ad A‘[ 5 2]
X =A"'B

1
X =] AdjAxB

1(-2 2| 4
il s 1))
l( )4+ @)= 10)]
®) 4+ (2)(-10)

-8-20
-14| 20-20

X
=_—f4[ !

—28
-14
0
-14
MEH
yl ~LO
x=2,y=0
Crammer’s Rule

5 Sl
A= ‘2 2

=T
1
4

X =

. 5
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=(2)(=2) - (=2)(-5) X =A'B
= 4_10 =-1420 XzﬁAdj AxB
Non singular matrix so solution possible 1l 2 474
X ==
L AX 10/-1 3 M
A 1[(2)(4)+(4)(8)
4 -2 =7
‘ ‘ 10 (-1)(4)+(3)(®)
_ 710 -2 o A[ 8+32
—14 10| —4+24
_(4)(=2)-(-10)(=2) x = 1[40
~14 10 1 20
~-8-20 40
Y _| 10
%= 20
=28 _ 10
14 m _[4‘
4 y] T L2
y= 1 ‘ ‘ x=4,y=2)
Al -5 -10 {3 —4 x} H
_QE0)-E9E) | 1 2]y] [8
-14 y Crammer’s Rule
_=20+20 A= =(3)2)-(1)-4)=6+4=10
T -4
4 -4
x=2,y=0 X_|Ax|_8 2
(viii) 3x — 4y = 4 A 10
X+2y=8 _(4)2)-(8)-4)
: 10
Sol. By inverse method 8432
Writing in the matrix form 10
HarMEH -
1 2]lyl L8 1ot
A X =B =4
s
3 -4
a=13 Fcee-com=s+a ‘ij\l‘ 18
10
=10 =0 Non singular so possible 3)©8)-(1)(4) 20
Adj A :[ 21 43} 10 10
— y=2
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2:  The length of a rectangle is 4 times its [x} _[15}
width. The perimeter of the rectangle is y ~ 160
150cm. Find the dimensions of the x=15 y=60
rectangle. Thus Width = 15cm Length = 60cm
Sol. Suppose lengths of rectangle Cramer’s Rule
Width=x cm A= [0 -1
Length=y cm * L1150 2
According to given condition A :[ 4 0
Ax=y y=12 150
4x-y=0 |A| = 42 _21
2x + 2y=150
Writing the in matrix form =@ -()(-1)=8+2=10 =0
H 61N i
2 2]y [150 A
A X = B RUILRELIEN
Where A:F _1} X= m B { 0 } 0+150 150
4 -1 X =15
A Iy
=(4)(2) - (2)(-1)=8+2=10 YAl
Adj A :[22 ﬂ ‘4 O‘
a1 _AdA _[2 150
A 10
, 1 _ (4)(150)-(2)(0) _ 600
{ } =10 T
Al -2 4 =60
10 x=15
2 1 y = 60
10 10 3:  Two sides of a rectangle differ by 3.5cm.
= o 4 Find the dimensions of the rectangle if
10 10 its perimeter is 67cm.
X=A"'B Sol. Suppose
2 1 Length of a rectangle =x cm
0 10 0 Width of a rectangle =y cm
—_2 4 150} According to the condition
10 10| X-y=35
(o 1 2X + 2y = 67
[—j(0)+ —j(lSO) Writing the in matrix form
_|\O 10 1 _1}H {3.5}
(‘_Zj(o){i)(lso) 2 2|y|T|er
! 0 A X = B
0 15 1 _
=l 60} IA| = ) ;" =1)(2)-(2)(-1)=2+2=4
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. 2 1
Adj A =
)

At AdiA
A

.

Al=

NN

|

-l>||

N
Nk, D

Mo

B

-2
4

_§(3.5)+%(67)
_55(35)+%(67)
67
"

67
4

_ 18.5
| 15

x =185

y=15

Length = 18.5cm

Width = 15cm
Cramer’s Rule

X—-y=35

2X + 2y = 67

1 -1

A =5 2}

35 -1
Ac=l67 2 }
1 35

Ay =[2 67J

Al = (1)) - (=1)(2)

N [ e N

+

_|_

NENNAR TN

=2+4
=4
3.5 —w
_IAJ 167 2
T Al T 4
_ (52 - (67)(-1)
= 4
_7+67
X =74
_ 14
X =7
A
Y="A
1 35
2 7
y="3
(1)(67)-(-2)(3.5) 67-7
4 =4
60
2 =15
Xx=185,y=5

triangle.
Then by given condition
y = 2x — 160 or 2x-16=y

E )

A X = B
12 4

Al "2 1‘
=(2)(1) —(2)(-1)
=2 4224 20

]

Adj A =0 5

1 AdA
A
RIEEY
=il2 2

32
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is 16° less than the sum of the two equal
angles. Find three angles of the triangle.

Sol. Letx,y be the angles of an isosceles

Or 2x -y =16° .........
And 2x +y=180° ...... ...
Solve:  Sum of three angles of A is 1800
matrix from above equations.
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X =A'lxB
1
- Z[ }[180}
_ 1[ (1)(16) +(1)(180) }
" 41(-2)(16) +(2)(180)
1] 16+180
4| -32+360
_1[196
4328
(196
X — 4
328
| 4
. 49
- _82}
X 49
o) =le)
X =49
Y =82

So unknown angles are 49°, 49° and 82°
Cramer’s Rule

A
A
[16 —1}
1180 1] (16)1)-(180)-1)
=== ;
16 + 180 196
= 1 = 1 =49°
X =49°
A
y=_
A
[2 16}
12 180] (2)180)-(16)2)
==t .
(0]
:3604 32_328_820

So unknown angles are 49°, 49° and 82°

5:  One acute angle of a right triangle is
12° more than twice the other acute
angle. Find the acute angles of the right
triangle.

sa. [ 36)-Lw]
A’ il :m’B ool
|A|=E _1]‘ =2x1-(-1x1)=2+1=3
X = A'B

x = MDA B
A

(1 1“—12}
-1 21| 90
X =kt
3
[—12 +9o} {78}
12 1 192
L +180] |19

3 3

x| [26
s
=Xx=26°,y=64°
So one acute angle = 26°
Other acute angle = 64°
Cramer’s rule
2x-y =-12
x+y=90

LY ey

1
_12 -
|Ax|: 90 1
|AX| =-12+90=178

— |AX| :E — 260
A3
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Now A, = 2 _102 —2x90—(~12x1)
=180 + 12 =192
A3
y = 64°

so one acute angle = 26°

other acute angle = 64°

6: Two cars that are 600 km apart are
moving towards each other. Their
speeds differ by 6 km per hour and the
cars are 123 km apart after 4 ¥ hours.
Find the speed of each car.

Sol. Let the 1% speed of car = x km/hr
2" speed of car = y km/hr

Difference between speeds=x-y=6..... Q)

Time =4 E hours = g+ 123+(y) x 9
2 2 2

g+%=600—123:477
2 2

=9x + 9y = 954
954

x+y =106...... (i)

The matrix inverse method X -y =6, x +y

=106
Sol.

By writting in matrix form of given

equation

bl =liss)

1 1]Lyl L106
A X=B
- X=A"B
And A = ﬁAde
1 -1

A =L Tro0-o
Al =1+1=2

As |A|=0 so solution is possible.
. 1 1
Adj A= 1 1

_A—l_l 1 1
2-1 1

o |

1 {(1)>< (6)+(1)x(108) }

3| (-1)x(6)+ (1)< (106)

X_1[6+106]_1[112J_ 3
~2[-6+106)~ 2[100]

{x} ~ [56}
y 50
Hence x =56,y =50

Cramer’s rule
Sol. By writing in matrix form

S P WL A

1 -1
AL = ‘1 1’
=(D@) -1 @)
=1+1=2
As A #0 so solution is possible.
6 —
Now Al = ‘106 1‘
6 —
= A= ‘106 1‘
= (6)(1) —(-1) (106)
= 6+106=112
1 6
A = |1 106‘
1 6
= W= |1 106‘
= (1)(106) —(1)(6)
=106 —6 =100
112
X = M:T =56 and
A
o= IAl_100 00
A2

So, x =56,y =100
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Select the correct answer in each of the

following:
(1) The order of matrix [2 1] is
(@) 2-by-1 (b) 1 -by-2
(c) 1-by-1 (d) 2- by -2
(i) [8/5 \/%} is called matrix
(@) zero (b) unit
(c) scalar (d) singular
(iii) Which is order of square matrix
(@) 2—by-2 (b) —by-2
(c) 2-by-1 (d) 3-by-2
2 1
(iv) Order of transpose of{O 1} is
3 2
(@) 3-by?2 (b) 2—-by-3
(c) 1-by-3 (d) 3-by-1
(v) Adjoint of [01 _21] IS
-1 =2 1 2
(a)[o 1} (b)[o —J
-1 2 -1 0
© [o —1} @ [ 2 J
: 2 1.
(vi) Productof[x V] [_1] is
(@) [2x +Y] (b) [x —2y]
(©) [2x-V] (d) [x +2y]
(vii) If ‘2 6‘ =0, then x is equal to
3 X
(@ 9 (b) -6
(c) 6 (d) -9
(viii) If X + [61 _"12] = [3 cﬂ then X is
equal to i ]
@ o el 3
ols 5 ol 3
() [ b | (i) | c| (i) | a | (iv)| b
(V) | a | (vi) | ¢ | (vii) | a | (viii)| d

Q.2: Complete the following:
. 0 O0]. .
Q) [O OJ is called matrix.
. 1 0]. .
(i) [0 J is called matrix.
o 1 -2,
(iii) Additive inverse of [O _J IS
(iv) Matrix  multiplication in  general
AB BA.
(v) Matrix A + B may be find if order of A
and B is
(vi) A matrix is called matrix if
number of rows and columns are equal.
@) | null | (i) | Unit | (iii) [—1 2]
0 1
(iv) | = | (v) | same | (vi) | square
J[at3 4] [-3 4] ,
Q.3: If[6 b—J _[6 2} then find aand b.
According to define of equal matrices.
Sol. a+3=-3
a=-3-3
a=-b6
b-1=2
b=2+1= b=3
2 3 5 -4 :
Q4: IfA= [1 O}’ B= [_2 _J then find
the following:
() 2A + 3B (i) —-3A + 2B

0)
Sol.

(i) —3(A + 2B) (V) % (2A - 3B)

2A + 3B
Find 2A + 3B

=47 o+l T

4 6] [15 -12
=12 o}’[—e —3}
_[4+15 6—12}
“l2-6 03
19 —6}

-4 -3
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(i) —3A+2B x:[ 4-2 —2—1}
Sol. =-3[12 %}2[_52 _ﬂ ;1_3_3 s
_[-6 —9}{10 —8} Xz[_4 1]
- (-3 0 -4 2 0 1
_ _6+10 —9—8} Q6: If A= [2 _3
L 34 02 prove that:
- f7 ‘1_72] (i) AB = BA
(i) —3(A + 2B) ® AB¢BA(‘) s 4
Sol.—3(A+ZB):—3([12 36}2[_52 _le Sol. AB :[2 —3}[5
= —3([12 ?5] +[_12 __2 :[(2)(—3>+(—3>(5)
2 9] o=l o o
-435 3 ne= 5 L
_3(A+ZB):[_3£;6 eﬂ BA = [5_ 3 _‘;][20 !
o s
- 25(2[112 6?)}1_52 1_2jllD ) Bii _53+_ fﬂ
- 3([2 o}[—a —3D BA :[534 —1151}
g 42_+165 %1%2 - % [% %38} From (i) and (ii) Its proved that AB # BA
) (3)( 11) (§)(18):| QT: IfA:[13
| de 6o AR = it
(=22, () (AB)'=BA'
_ fa } Sol. (AB)
R LH.S.
Q.5: Find the value of X, if [32 _13} +X = AB :[13 —21} [—
4 2 _| B@+2(3) GC)@A+2)(-5)
42 Py
Sol. [32 _13} X = [_4 __ZJ AB =[62_fs 1311150]
[ A Y 3

oo .

36
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(i) A(BC) = (AB)C

0)=3)+DB)  O)A+1)(=2)
Q)@+(=3)(-2)

G)D)+(=2)(-3)

2 2 4
—1}a”d5‘[—3 5

(i) (AB)' = B'A!

D)@+ED(E5)
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Taking transport
t

. o2
(AB) l5 o
_[0 5}
2 9
R.H.S B'A!

BA'[4 -5]2 -1

_ [(2) @+(=3)2) (AM)+(-3) (—1)J
@E)*(=9)2) @D)+(-5)(-1)
_[ 6-6 2+3 }

12-10 4+5

0 5
tat —
BA‘[z 9}

From (i) and (ii) its proved that (AB)' = B'A'
(i) (AB)*=BA™"
Sol. (AB)™

AB:[lg —21}[—32. is}

_| ®@+(=3)  B)AH+H(-5) }
LM@+DE3) (HA)+H(1)(-5)

_[6-6 12—10}

[ 243 445

IO 2}

5 9

(AB) =B A"

We already have

0 2
AB ‘[5 9}

pBi= | 2l =00- @)

|AB| =0 — 10 = —10+ 0 Non-singular matrix

so solution possible.

(9 -2
adjap=| %5 7]

L1
(AB)1=mAdJ AB

_ i[9 —2}
=~10|-5 0%

1
_1__ .
As Bl=igiAdB

B—2 4—2 5 3)(4
Bl= ", ) =@05- (3@

=-10+12=2

B‘1=% {;2 _24} (i)
As A= ﬁ Adj A
m=li | =ern-am=-a-2
-5
Atag [_—11 _ﬂ X

Multiply (i) x (ii)

/-5 -4, 1,-1 =2
U =
etxat=3 T i

1 1[5 -4]|[-1 -2
"2 —_5[ 3 2] [ -1 3}
:—1[(—5)(—1)+(—1)(—4) (5)(-2)+
0] ECY+@D)  B)-2+@)E)

_—_1[5+4 10—12}
100 -3-2 -6+6

_—_1[9 —2} _
“10l 5 o] Y

See equation xand y (AB)™? =B x A™

>

YV V VYV V¥V

>

IMPORTANT KEY POINTS
OF CHAPTER

A rectangular array of real numbers
enclosed with brackets is said to form a
matrix.

A matrix A is called rectangular, if the
number of rows and number of columns of
A are not equal.

A matrix A is called a square matrix, if the
number of rows of A is equal to the
number of columns.

A matrix A is called a row matrix, if A has
only one row.

A matrix A is called a column matrix, if A
has only one column.

A matrix A is called a null or zero matrix,
if each of its entry is 0.

Let A be a matrix. The matrix A'is a new
matrix which is called transpose of matrix
A and is obtained by interchanging rows
of A into its respective columns (or
columns into respective rows).

A square matrix A is called symmetric, if
A= A
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»  Let A be a matrix. Then its negative, -A, is
obtained by changing

»  The signs of all the non - zero entries of A.

» A square matrix M is said to be skew
symmetric, if M' = -M,

» A square matrix M is called a diagonal
matrix, if atleast any one of entry of
its diagonal is not zero and all non
diagonal entries are zero.

»  Ascalar matrix is called identity matrix, if
all diagonal entries are 1.

1 00
010
0 01

A=

] is called 3-by-3 identity matrix,

>  Let A be a matrix of order 2-by-3. Then a
matrix B of same order is said to be an
additive identity of matrix A, if B+ A=A
=A+B

»  Let A be a matrix. A matrix B is defined
as an additive inverse of A, if
B+A=0=A+B

» Let A be a matrix. Another matrix B is
called the identity matrix of A under
multiplication, if Bx A=A =A x B.

b
> Let M = {2 d} be a 2-by-2 matrix. A

real number is called determinant of M,
denoted by det M such that

a C

>< =ad-bc=A

b d

» A square matrix M is called singular, if the
determinant of M is equal to zero.

» A square matrix M is called non-singular,
if the determinant of M is not equal to
zero.

det M =

a b
» Foramatrix M = L d}’ adjoint of M is

defined by

. d -b
AdJM:{ }
-Cc a

>

(i)

a b
Let M be a square matrix{ d} , then
c

M ! {d _b}where,

“ad-bcl-c a
a C

detM = b><d =ad-bc=A=%0

Any two matrices A and B are called
equal, if

order of A = order of B (ii) corresponding
entries are equal

Any two matrices M and N are said to be
conformable for addition, if order of M =
order of N.

The following laws of addition hold M +
N =N +M (Commutative)
(M+N)+T=M+ (N +T) (Associative)
The matrices M and N are conformable for
multiplication to obtain MN if the number
of columns of M = number of rows of N,
where

(MN) =NM, in general

(i) (MN)T =M(NT) (Associative law)

(i) M(N+T)=MN+M
(v) (N+T)M =NM +T

>

>

>

T} (Distributive laws)

Law of transpose of product (AB)' = B' A
AAT==ATA

The solution of a linear system of
equations,

ax+by=m
cx+dy=n
by expressing in matrix

A
g e

coefficient matrix is non-singular.
By wusing the Cramer’s rule the
determinental form of the solution is

m b a m
L dandyzc n
a b a b
c d c d
a b
Where q #0
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ADDITIONAL MCQ’S

Adjointof |© lis ...
C
—b —a b
@ et
d -b a c
() ¢ 4 (d) b d

The idea of matrices was given by ......
(@) Aurthur Cayley (b) Briggs
(c) Al-Khwarzmi  (d) Thomas Harriot

A= a then |A|= ......
c

(@) ab-cd (b) ac-bd

(c) bc-ad (d) ad-bc

Aurther Cayley introduced theory of
matricesin ......

(a) 1854 (b) 1856
(c) 1858 (d) 1860
For ...... values of x « will be
a singular matrix.
() -3 (b) -4
(c) 3 (d) 4
Product of [1 2] l_ﬂ
(a) [-13] (b) [-3]
(c) [3] (d) [13]
a+3 4| |-3
If = value of ‘a’
6 0] l 6
will be.
@ 6 (b) 3
(c) -3 (d) -6
4
The order of matrix |0|.
6
(@) 1-by-3 (b) 3—by-1
(c) 3-by-3 (d) 2—by-2

A square matrix M is called to be skew
symmetric,

(a) M'=M (b) Mt:ﬁ
(c) M'=-M (d M'=M

10. A square matrix M is called to be
symmetric matrix if:
(@ M'=M (b) Mtzﬁ
(c) M'=-M (d M'=M
(i) () | a | Gii) | d | (v) | c
) | b | (vi)| b | (vii)y | d | (viii) | b
ixX)| ¢ | (X
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