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B Dlsplay information in the form of matrix of order 2.
» Solve situations involving sum, difference and product of two matrices.
P Calculate the product of the scalar quantity and a matrix.
P Evaluate the determinant and inverse of a matrix of order 2-by-2.
P Solve the simultaneous linear equations in two variables using matrix inversion
method and Cramer's rule.
P Explain, with examples, how mathematics plays a key role in the development of
~ new scientific theories and technologies, [e.g., Mathematical models and simulations
are used-to design and optimize new materials and drugs, and to undesstand the
- behaviours of complex systems such as the human brain.
P Apply concepts of matrices to real worid p@bl %@@crmz economics,
computer graphics and physics), W70

Matrices

A matrix is a reSangy rarray in shape, whose elements (entries) are written within
square brackets in a specn"c order, in rows and columns. The arrays obey certain
algebraic operations. :

Generally, the matrices are denoted by the capital letters of the English alphabets
while their elements are denoted by the small letters.

o aoft e 7.c 3.
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Rows and Columns of a Matrix

Row: Entry or entries written in the horizontal line or lines fo @@mws of a
matrix. Kmﬂ
Column: Entry or entries written m vertica @

a matrix.
For example, “ m
_ W
1] «—{Row 1]
3o ‘ 1 5 3 71 «—[Row 2]
9 | o 4] «—{Row3]

column or columns of
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Matrix A has 3 rows and 4 co!umns iwa

' ,“ e

Matrix B has 3 rows and 3 columns.

=[5]

Matrix C has 1 row and 1 column.
Elements or Entries

(-2 3
IfA= L 4 5 6}, then 1,2, 3,4, 5, 6 are called elements or entries of matrix A.

Order or Size of a Matrix:
If a matrix A has 'm' number of rows and 'n' number of columns, then the order or

size of the matrix A is "mxn" (read as m-by-n). Order @W ]
' : O

3-by-3. If order of a matrix is 3-%—4 j t{h 4 columns. It does not

O

mean 3-by-4 = 12, however 12 0 clemcms in thc matrix.

Equal Matrices: W b -
Two matrices A\and B are said to be equal if and only if they are of same order and

their corresponding elements are same.

: -2
For example: A s [i _32} , B= [4 W : 6] are equal matrices.
Similarly, C =[a b], D= [3 4] will be equal matrices if a.nd only ifa=3andb=4,

Solved Exercxse 3 1

1. Write the number of rows and number of columns i each matrix

3 ' ' T | '
0 0 _ e 15 9 =2
o [0 0] Flol o=l =pt 8 31 E“{s 5]
7 4 56
| @O
Sol. Number of rows of the matrix A =2 '

Number of columns in matrix A =2 g\@@w
Number of rows of the matfi \\é(gk

Number of columns of
Number of ro ﬁlx C=1
Number of columns of the matrix C =3

Number of rows of the matrix D =3
Number of columns of the matrix D=3
Number of rows of the matrix E = 2
Number of columns of the matrix E = 3




2 wme the order of each matrix a @m
Sk @ﬁ”’ SEE

i WW “ B=[34]
Mot i 0 Order of the matrix B is 1-by-2
Order of the matrix A is 2-by-1 N et
ey 9
355 ]
D w Order of the matrix D is 2-by-3
Order of the matrix C is 2-by-2 s
0 1] : il
E= g 2 Order of the matrix F is 1-5y-1

Order of the matrix E is 3-by-2
3. Which of the following matrices are equal?

a=[3 3
o-[tfpor -}

|0 3= .
Sol. A =[4 ﬂ and F= l: : 3] arc equal matrices because they are

of same order and the cor'respondmg clemcnts are same i.e., A=F
: 9 5+4 9
B [_7] and D= l: 8+ ] = D =[ jlare equal matrices because they are of,

same order and the corresponding elements are same i.e., B=D
- [2x3. 2-1 6 1 6 1 |
C=|2x2 4-2| = C=|4 2| 559 E=|4 2| are equal mamrices because

4+4 3+0 8§ 3 8 3
G

they are of same ordcr and their correspondmg elements are

‘ i‘,*i $33)=15 &), mem Y

+2
Sol. Given that W _ |
As both matrices are equal, so correspondmg elements are equal.

a+2=95 ¢c—-3=8 b-1=6 d+4=4
a=5-2 c=8+3 b=6+1 d=4-4
- d=0

g3 c=11+ il e




Sin [2x+1 4] [9  then find the valu ‘ W@ @.\f@_

3 2x +1 4
Sol. Given that
As both matri thelr correspondmg elements are same.

2x +

2x =9-1

2x =8
= 8

e 2

X =4

=4, y= :

6. If [3%-:_')2 Zd_ ] [}(1' 2].,lhen find the values of a, b, ¢ and d.

Sol. Given that [3?;% 2d4__1 =B(1} ﬂ '

As both matrices are equal, so corres;

a+b =10
3b+2 "ll

2d—l (w)
From (iii)
c =4
From (ii) o
3b+2 =11
L3 =1 -2
L3l E S
9
Boas 3 =>b=3
Putting b= 3 in (i)

bl 2,0
T %@@@@W '




7. I ["ﬁ“ p__szq] < [161 ﬁ],tnen tind in&e @Wﬁ@-m
' 0

Sol. Given that [p ﬂq p _@ﬁ@m( :

As both mw , so their corresponding elements are same.

prR =6 . o 1)
PRl 2D
From (ii) : Putting g = 2 into (i)
p-2q =0 p+q =6
' p =2 p+2 =6
Putt p = 2q in (i
P qp_fc)l =6 _ P =6-2=4 :>p:4
2q '+q =6 Hence, p =482
3q. =6
6 .
g m5 =2 >9=2
3.2 O@
(i) Row Matrix: A matrix-havi / ANe toW is e row matrix.
For example: A =[0 1 4 ,% = [a] are row matrices of order 1-by-3, 1-by-2
and 1-by-1 respeetively.\J\ ©
(i) Column Matrix: A matrix having only one column is called a column matrix.

3
a
For example: A= {ﬂ’ B= [b}’ C = [2] are column matrices of order 3-by-1, 2-by-1
and 1-by-1 respectively.
(iii) Zero matrix or Null matrix or Void Matrix

If all the entries in a matrix are zero, it is called zero matrix, null matrix or a void
matrix. It is represented by O.

0
For example: [0],[8 0],[3 8 8] are zero matrices of order 1-by-1, 2-by-2 and

2-by-3 respectively. _
(iv) Square Matrix: A matrix in which number @m the number of
columns is called a square man‘ir\\@@& by-n is often referred to as a

square matrix of order

o iy SO
For example: Q@W 5 ] is a square matrix of order 3.

a, 3 ap
In a square matrix 2 =| 31 3» 2x
a; a3 aj;




diagonal.
(v) Rectangular Matrix: If the numbe
not equal, then it is called @réctang

ay|, 8y, 844 are called entries of principal diagonal or mé é@@@r lc_ading
col

umns in a matrix are

Y - . 0 7 ; )
For example: A = hek } are rectangular matrices:

(vi) Diagonal Matrix: A square matrix is called a diagonal matrix if atleast any one of
the elements of its diagonal is non-zero and non-diagonal elements are zero.

2050
20
For example: A= [g 3 gjl’B I [0 3} are diagonal matrices of order 3-by-3 and

2-by-2 respectively.
(vii) Scalar Matrix: A diagonal matrix is called a scalar matrix if all the entries in the
diagonal are the same and non-zero. ‘

204 :
58 :
.A=020,B=[ }C‘:
For example: |: 00 2] 05 are scalar matrlces omder 3-by-3
2-by-2 and 1-by-1 respectively.
(viii) Identity Matrix or Ung i 15 alled an identity or unit
matrix if all of its main dia d the rest are zero.

' 5 D

P M 61t .0

For example: 0 0 0 1
2-by-2 and 3-by-3 respectively. We represent these matrices as:

- - Remember!

1.0 0 ; !
=[], 1,= [1 OJ e [O 1 O] A scalar matrix and identity matrix are also diagonal

] are identity matrices of order 1-by-1,

B8 I pdh 00 1 matrices but all diagonal matrices are not scalar or
identity matrices.

(ix) Transpose of a Matrix: A matrix obtained by 1ntcrchangmg the rows and columns
is called the transpose of the given matrix. If 4 is a matrix, then its transpose is

written as AL,
1 8
: 1 2 4 '
For example: 4= [3 0 5} =4 = 2 0
(x) Symmetric Matrix: A square matr A @qual to its transpose,
ie., A'=4.
F 1 A— 2 =A
or example: 3 4
Thus, Aisas ctrlc matrix.

(xi) Skew-Symmetric Matrix: A square matrix A4 is called skew-symmetric if At=-A.
0 -5 055 i
For example: B= |: 5 0 :| ,then B' = [_5 0} =-B




Thus, B is

(xii) Negative of a Matrix: The negative of @ f\@“&ﬁ}n@%ﬂwthpwmg each of
its elements by ~]. Itis d oted b i\g&{g‘

For example: [f A =

Sol.

Sol.

Sol.

. From the

a skew-symmetric matrix.

; ‘n_s_____'._"_
Solved Exermse 3 2

following matrices identify unit matrlces. row matrices, column

matrices and null matrices. -

A=[57 8],B=

Matrix A i

o, ©=[4 1].P- [ 3. "m*F

s a row matrix of order 1-by-3

Matrix B is a null matrix of order 1-by-1

Itisalso a

row matrix and a column matrix.

Matrix C is a unit matrix of order 2-by-2

Matrix D i

Matrix E is a column matrix of order 3-by-1
Matrix F is a column matrix

Identify type of the g

malrices

A- ]
32
E=|4 1
150

s a null matrix of order 2-by-2

2,00

of or @ ;
@ﬁ@ﬁ column, square and rectangular

WW

_’35 8 | _[5 -5

Cslda2, P72 7]
| G ig 1— H 33

) F=[5 37} o A T 15 2

Matrix F is a row matrix.

Matrix A i

s a column matrix

Matrix B, D and G are square matrix
Matrix A, C, E, F and H are rectangular matrix.

Identify di

a=[3 8).0-[§ 9. c-

Matrices C and D are d
Matrices B and E a

Matrix A i
Find transp

[23
A‘[:@ 5],

agonal, scalar and unlt matrices.

; ﬁgﬁ@;@@@m

ﬁ@ ordcr 2-by-2
ﬁ{_{j’@c rder 2-by-2

se of each of the following matrices:

B-|7 p={3
=Lil C=[5.24); P=|3 8




5. Find negative of the following matrices:

e g = e 1Y
Sol. “A:[fs -96} “B=B :g] | *C{-?l 31]
6. If A=[§ g] and B'=[;’ g},mn verify that

() (A=A (i) (B)=8

Sol. (i) Z —[ﬁ ﬂ Q& @@@@R@@O@(@m
A\ (OO S 4
Ml

So, verified that (At = A : . So, verified that (BY)t =
2 3 4

7. Show that L= [i ';52 3} is a symmetric matrix.

23 4
Li=h3i=2:95
Sol. 2 € 0

12 3 4
L=[{3.-2 §|=L

4 5 0 :
Lt=L so, L is a symmetric matrix | O { _ ‘mv '

Basic operations on i s =‘!‘ 8 :
(i) - Multiplication y a scalar.(ii) Addition / subtractlon of two matrices.
(ii1) Multiplication of two matrlces

There is no concept of dividing a matrix by another matrix and thus, the operatlon

A
E , where A and B are matrices, is not defined.




ForagivenmatrixA=|:§ 2 2 anda%%@@@%ﬂ@m as kA=[kk§ }fg ’g],

Addition of Matrices | .

If A and B are two matrices of the same order, these can be added, then their sum
denoted by A + B, is again a matrix of the same order. They are said to be conformable
- for addition. 4 + B is obtained by adding the corresponding entries of 4 and B.

foga) oo
Example1: 1f4=|° > 1|, B=|> O ©| thenfind 4+ Band B+4.
y 6 0 33 4

1

7

_ 3

Solution : Given that 4 = \15
4

~ Order of A = 3-by-3 and o . A and B are conformable for addition
[ a1 2-2 g 9 0
P +0 146 |= 3
Now At A" le42 043 744} |8 3§

[4+3 148 —242] [7 9 0
={3+5 0+3 6+1]|-]83 7
sndBFAT 1246 340 4-0ji ghieg

Subtraction of Matrices

If A and B are two matrices of the same order, they can be subtracted and their
difference is denoted as A —B or B — A, it is again a matrix of the same order. They are

said to be conformable for subtraction. 4—B obtained by subtracting the corresponding
entries of B from 4.

Example 2: If 4 = _i g_, 3; B fﬂ%ﬂéﬂ@@ﬁ@ £©m '
9] mﬁﬂ
ISESIE

9

=14-9 -
R R A R
00§ Rl 5, 5

5
Solutionp: .A ot ) |

Now, A-B

3-5
and B-A= y. .4




we sec 4 — B#&B A ; .
Lol

3 4 1
Example 3: If 4 = : and B - 4, if possible.

2 4
Solutlon = 5 2

Order of 4 is 2-b -2 and order of B is 2-by-3.Thcrefore, A and B are not conformable for
addition and subtraction.

Commutative and Associative Laws of Addition of Matrices

a. Commutative Law of Addition of Matrices

For any two matrices 4 and B of same orders 4 + B = B + A. This law is called
commutatlve law of matrices with respect to addition.

Sl ey F3vire 3
(4 4% 8 Bl pota 2 2
2 B0
ER s
Thend+B=|% 5 6|14
b L og 9k g
143 2+1®
= 4 °9
: MR P

Beba b a9
sl AL IR 2 2 19506
- 0 -1.0] |7 89

3+1 142 3431 w36
~|[4+4 245 2+6|_|8 7 8
0+7 -1+8 0+9 Figg
Hence, from (i) and (i) 4 + B=B + 4
Commutative law of addition of matrices holds.

b. Associative Law of Addition of Matrices
For any three matrices 4, B and C of same ord
called associative law of matrlces wnth

2
A=4




+3 241 3+3] T O
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1

andA+(B+C’)=

S S ]
e ~1

+]4+3 240 243
[0+1 ~1+1 0+1

(3.8 30HiTa . wiie
S ¥k sid s
+ .
S 8 @O@@W
Hence, from (i) and (n) (A+B)+C=4
Associative law of addition of atrice

Additive Identity ol aMm \
~ The additiv a matrix is a matrix that, when added to any matrix 4 of the

same order, leaves it unchanged. |
Mathematically, 4 + O = 4 = O + 4, where O is the zero matrix (also called the
additive identity matrix).

: ' £ 2l [000

[3+0 142 3+0J

s
ﬂ-&'&'—- ~ K
J

W O NW

oo

78 @ 0 0 O0f
_ Bgn R e B
(7 8 9 100 04 {7:8:9
[0 0 0] 1 2 311 23] s o
ad 0+4=|9 0 0/, 14 5 6/_(¢ @O
0 0 OJO | 7 %@
Additive Inverse of a Matrix i;: .
X A4 is another matrix —A4 such that

The additive i
o A+(-A)=0=(-A)+ A.

213 21 A S
Let awld 2 O den fel4 21D
305 30




Lab s i g S0 o]

1. Which of the following matrices are conformable for addition and subtraction?
1 o - 1 7}

F=[7 11],G= (,ﬂ ;H=I.3I»M= [n::]

Ans. Matrix A and matrix D are conformable for addition and @:c@@m those
are matrices of same order. £ A Y e

Matrix B and matrix G and M are conf
those are matrices of same order. O
!

Matrix C and matrix F are or addition and subtraction because those
are matrices of same WD o
Matrix E and Ma i are conformable for addition and subtraction because those

d subtraction because

matrices are of same order. _ 2
! 1 -1'| =1 3 0 ' o
2 HX= 33 Y=13 4] andZ = |, 3 |» then find the following:

i) X+Y Gi) Y+7Z Gii)  4X-2Z
V) X+2Y+3Z (v) X-4Y+Z (i) Z-Z
Sol. Given that Syt

1ozt S o As
X*[hz 2Ja‘('=[3 4| &ﬂdZ-‘-'[o -2J

i X+Y | L
XeRoto s o e\ o
[--2 2] {3 4] . , @O@
i ol } ; FQ 1 @@@ﬁw
(i) Y+7Z g

- 12
Y¥ie ia g |
1 2] [21 % 9+ P+21 i B s e S A
=L3“ i AT {3h0tla-fal =3 -0




(i) 4X-Z

4X-Z= 4
:
_(iv)X+2Y+§Z Vit
- i 3.0
X+2Y+32= +2 3 4 *3 8 =3
'1 FE e
2 2|*|6°8]T|0 -6
[ 14+2+9  -1+4+0 12 3
Tl—2¥6+0 24801

() X4Y+Z

X AY wZ= 1 *l 1 2] , 3 AES (m'
W

| -2 12+0 2- 16— 2 14 -—16
vi) Z-Z .

G Fa el B2 D
E=10.-2] [0 =2
B ot

3 0-0 0 0
“10-0 —2+2|7 (0 0

3 Find the additive inverse of the following matrlces

S
@® P= [_7] (ii) Q=09 3]

T @@@%ﬂ@ -

Sol Given that S

ol —-1 Qi o S
s BT 1 as 0 e is the additive inverse of S. !




Hence, from (i) and (i) A+ B=B + A
(i) A+B)+C=A+(B+C)

| o
i) A+B=B+A o
(iii) 2A+B)+C=2A+
i) A+B=B+
23
So. A+B= ___3 2 + 5 6
33 3441 F5 e
Tla3ks 246712 810
(3 4 2- 3]
ga s LU
(342 4+3 5 7
“[5-3 6+2] 7|2 8f — @

kE o 31 Fa el ) W@"
Sol. (A+B)+C = |:_3 2}""[50 * @@@ f
L
5w A A s I e
=_-M+o 51512 &itio s
fsyt 7o9) o Te 81
1220 g5 {7 141D
- F2 3T 08 4t b
A+@BFOS] 3 9t ile slFg s}
Sageyie s BT s EN G REN Y RN
T3 20 se0 g 1 2FTES 1
“T2sd 3427 [6 8 -
=loses Zatll T s

Hence, from (i) an (u) (A+B)+C=A+(B+0C)

(iii) A+B)+C=2A+ (B

2

Sol. (2A +B) +C = {2[_3

' 7

10
1. 10

+C)
3

s
a6

—-6+5 4+6
1 2|
-5

1

Jolo 5

g -3

Rt

|




7+41 10-2] [8 8 ;E}O
=140 104507 '
e s;;gﬁﬁg@ 5 60 SJJ
3+1'4_2 Fd 6 i 27
-6 4 * <+0'6+5mztf6 4|* |5 Jd
[ 4+4 6+2J [8 8}
= @i

2,_—6+5 4411 T |=1:15
Hence, From (i) and (i) QA+B) + C=2A + (B+C)
(iv) 3(A+B)=3A+3B

' -3 134
Sol. 5(A+B) 3! -3 2J+[

wh
o ’
 ETELE S

" Al B Rl 15 2]
-9 6] [15 18] [-9+15 6+18] [6 24— ()
“Hence, from (i) and (if) 3(A +B)=3A +3B :

5.6 -6
5. ItA= { o __2} and B = [_3 2], then show that B is additive inverse of A

and Ais additive inverse of B.

(* 6 | -5 -6
Sol. Given that A = _[ and B = i B8

As we know that if A and B are two matrices of same order such that A+B=0= B+A
theri A and B are called additive inverse of each other.

¢ -6 =5 ig m
_ %[5_5 656, 1 Q§§ﬁ=g o
l=7 S0
B+A=\I\; +2'jfg f*}*L:;I; :gtgj
e

~ Hence, From (i) and (i)A+b=0=B+A




6. A= [g ‘;J L 29 B -, ’m@” | Wg@@\m

() (A+B)‘—A'+Bto“m ‘- Bt
) (A+B)yt=At+Bt
vﬁ%ﬁ%ﬁ 8 -1
Sol. Given that A=} 3 fand B= [3 0]
- _ L&D '_8 ~1 6+8 -2-1
A+B=-0 3 +|-3 0 = 0+3 3+0
- e
A+B ks 1
VRN I P OB A R
(A+B) = — (1)

oo T 3@W@@@

S

Hence, from (l) and (i) (A + B)*= A' + B!
(ii) (A-B)'= : - Bt

6 =D B 1ol
Sol.GivenmatA=[0 3}3“‘13:[3_0}
6 2] [8 -1
Gt R
e -2+1] [-2- --1] |
—2710-3 3-0|7|-3 3 - |
Be 90 w@o@(@m
aor-[3 3]0 AREUIVET
Q
A= [6 @WQ}@ 0}_[8 3]"=[6-s 04]
0 30 L e 0 R g T s

Hence, From (i) and (ii) (A-B)'= A'- B!




34 § Multiplication of Matrices a @@TN\S
A matrix A is said to be conformable For inlic :

number of columns of A is equal S .
Thus, if A and B are given matrices, ‘then the product of matrices A and B is denoted

Remember!

% must be same -
0£ é@
T—h Product is of order m x P

Remember!
For Mulitiplication
if A and B are two matrices two and we muitiply A with B when:

(i)  Number of columns in A = Number of rows in B. j@ @@@
0 ’

(i) Multiplication of two matrices A and B is written as AB.
(i) - To find AB, we start with the first row of% its each element with the

corresponding elements of the Y the products. This gives the first

»
= -

element of the first row of the pr AthiX\AB.
Next, we multiply each e t\ofi\the first row of A with the correponding element of second
column of B andM&m This gives the second element of first row of the product
matrix AB. IR :

Similarly, we muitiply all the rows of A with each columns of B and add products to get
remaining elements of the matrix AB. |

| | [a b { m
Example 4: IfA=Lc Bl ] then Snd:

d P
- (i) AB, if possible. (i) BA, if possible. ;
Sol. () Number of columns in matrix A = 2

Number of rows in matrix B =2
Thus, AB is possible :

ga s

[al+bn am+bp

AB =

(cl+dn cm+dp
Nuniber of rows i aal

u VJ “'

Thus, BA is also possible

e Pt

(ii) Number of columns in




fa+mc (b+md
BA

- e | we ot ag ‘@@7@ feolil
e

Example 5: If A= |:5
| (i) AB,if 2 (ii) BA, if possible.
Sol. (i) Number of columns in matrix A =2
Number of rows in matrix B = 2
Thus, AB is possible :

| 2 072
Now AB:[S *3}[ J '
=[§:fjg : (_(.);;ll] [_Tot g] [_:3]

Number ofcolm[mls]n[ fnal;l?:c:IB =1 Q{@ @W\W@ @©

Number of rows in matrix A = O
Thus, BA is not possible

Skilled Practice! W OU“
| -2

IfA=[5 3]and B= [ y ] then find AB and its order.

sol. AB=[5 3}["‘;2]

=[52)+3(1)] .
| =[-10 + 3] =[-7]
So, AB =[-7] and its order is 1-by-1.

Commutative Law of Multiplication of Matrices
152 175
Consider A. l3 4J B"‘ 7@ @

el
13 4 %%
5x5+2(-2)

ﬂg 3x1+4x0  3x5 ¥-4><(—2):' -

[5+0 25-4] [5 21 1
301580 L3 7 -0




e

)%3 Ox 2+(=2)x 4J

'5+15 2+20 20 22
From (i) and (ii), it is verified that AB # BA
Thus, commutative law under multiplication does not hold in general in the
multiplication of matrices.

Associative Law of Multiplication of Matrices

If A, B and C are any three matrices, then (AB) C = A (BC) is called associative law
of multiplication of matrices.

10 (23 1
A= B = C=
e {2 1} Lo 3] 4 0
| I 0Jf2 1]_[1(2)+0(0) 1+ . !
AB= S0 0
2103O 4+02+3 45
[2
von il

_[2(0)+1(4)  2(2) +1(0 2+4 4+0] [6 4
L4(1)+5(4) 4(2) +5() 4+20 8+0] [24 8}

et ]
_[2(1)+1(4) 2(2)+1(0)} [2+4 4+0J [6 4}

0(1)+3(4) 0(2)+3(0)] [0+12 0+0] |12 ©

[1 o0]e 4} o
sy
Hence, from (i) and (ii)

A(BC)=_2 1]{12 0
] ...(ii)
(AB) C = A (BC)

[1(6)+0(12) 1(4)+0(
Associative law of multiplication of matrices holds.

Now BA = [

i)

)

Il

29102
- oges-




Dlstributwe Laws of Multlpllcatlon Over Addltinn tzl
(a) Let A, B and C be any three ve Iaws of multipllcation

(b)

over addition are as
i) AB+C)=AB wtrlbuﬁve law over addition)
(ii) (A+ (nght dlstrlbutlve law over addition)

_[1(4)+2(7) i(l)+2(6)] |
0(4)+1(7) 0(1)+1(6)

[4+14 1+12J_{18 13] :
lo+7 o+6] |7 6] O
L - @R
w 2][3 _[3+4 L W@@
0 11]2 %ﬂ
A LoraINY5 ] 045 0+z] [ ]
7 9][11 4} [7+11 9+4] [ }
AB+AC = sl
12 4]|5 "2] | 245 4+2

Hence from ( i) and (i)
AB+C)=AB+AC
Similarly, we can verify right distributive law.
If A, B and C be any three matrices, then distributive laws of multlplicatlon

over subtraction are as follow: _
(i) AB~-C)=AB-AC (Left distributive law over subtraction)
(i) (A-B)C=AC-BC (Right distributive law over subtraction)

I ——

ol O
R

o 1-0 2-1] |o 1f{1 1

_[12)+2(1) 1(2)+2(1)] _[2+2 2+2}=[4 ﬂ e

0(2)+1(1) 0(2)+1(1)] |o+1 o0+1] |1




(1 2203
AB: =
Py o zJ [
_[4+2 3+4
+ |
2 2 1
AC
0 1
_F2+0 1+2
| | 0+0 0+1
' | S Tridaia
AB_AC= H J
MR SR R

Hence from (i) and (ii)
AB-C)=AB-AC

Multiplicative Identity of a Matrix

1(4)+2(1)
0(4)+1

+ T
us :ugip%ilgg O\

1(2 )*+2(0) 1(1)+2(1)
0(2)+1(0 0(1)+1(1)J

'0 '1

L

6-2 7-3] [4 4 :
1-0 251 41 1f @

Similarly, we can verify rlght distributive law over subtra @@m

matrix A, does not change it. i.e.,

multlphed with any

The multiplicative Identity of a mari @é&&ggﬁéﬁl
- A=[2p3 tity Q%@§§g§§
4. 1{ N ' . |
sy Lo [:’;13 e o
g OJF 3J=P(2)+0(4) 1(3)+0(1)]

0 1]{4 1] {0(2)+1(4) 0(3)+1(1)
_[2+0 3+0 2l
(0+4 0+1 [4 1

Hence, 1 is multiplicativc idcntity of : matrix A.

1. Find AB and BA, if poss:ble

&S e 33
4 [10J’B= ;

_ £ I B= = e
Sol. Given that _1 oand foa

Number of columns in matrix A =2




Number of rows in matrix B =2
Thus, AB is possible.

1
AB=
[101-1

+2] - 3+2 2-2 & 5=
) -4(2) ( -3+o -2-0] [-3 -2
: '!
_leenthat B[l l]andA s 0
Numbers of columns in matrlx B=2
Numbers of rows in matrix A =2
Thus BA is possible |
Ba=|> 2|1 2] _[ 3()+2(-1) 3(2)+2(0)
L -1j[-1 o] [1(1)+(-1)(-1) 1(2)+1(0)
6+0] [1 6

_[3-2
_[Hl
(,,) A=1 -2],B=

Sol. Given tham ﬁ%@%@Q

Number o s in matrix A =2
Number of rows in matrix B =2
Thus, AB is possible.

AB=[1 - 2][_2]

=[1(3) + (-2) (4)]
=[3+8]=[11]
And number of columns in matrix
B=1
Number of rows in matrix A = 1

Thus, BA is possible.

!

-

|

2+0] [2 2

ShE

3><l

L sJ

@f@ 5@

Sol. Given that A = andB {2 5]

Number of columns in matrix A = 1
Thus, AB is possible.
4
B= u[z 5]
4(2) 4(5)}
837 4
'8 20
frows in matrix A =2
Thus BA is possible.
=[2(@4)+54)]
= [8 + 20]

Number of rows in matrix B = |
[4(2) 4(5)
And nu %) @ms in matrix
BA =2 S]L]
=[28]




-1 4 1
Sol. Giventhat 2 =| = 1 | ang B"[z 3 1jl
il 350

Number of columns in matrix A =2

Number of rows in matrix B =2 . _

Thus, AB is possible. | ;

172 1(-1)+2(2)  1(4)+2(3) 1(1)+2(1)]
-1 4 1
AB=|-1 1 [ ]= ( 1)+l(2) —1(4) (3) —1(1 +l( )J

3 ) +03) @S

143 A %6 ) 3 <§]
S e @x@
_3+0 1240 3+

And number of ¢ fftnx B=3
Number of rows in matrix A = 3
Thus, BA is possible.
| G % : '
-1 4 1 —(1)’+4(-—1)+1(3) —l(2)+4(1)+1(0)
BA = -1 1 |= .
2731 5i0a _2_(1)+3(—1)+1(3) 2(2)+3(1)+1(0)

_|-1-443 2+4+0] [-2 2
2_3+3. 30 | 12007
1/ 5

B2 G 1 e | o
W A [3 11" f : %@@@W@C@@

Q

e
o ———

Sol. Given that A= el S
B 1.0
Number of columns in matrix A = 3
Number of rows in matrix B =3
Thus, AB is possible.




e L
N b Ln

iR 2 +2
By 1][ J 1+1“‘ “
"_'1+4+W% |

[ 3+2+ +4+6| |6 25 3 -
And riumber of columns in matrix B = 2 .

Number of rows in matrix A =2
Thus, BA is possnble

135 T 2‘- [(1)+5(3) 1(2)+5(1) 1(2)+5(1)
BA=|2 4} '3 ]= 2(1)+4(3) 2(2)+4(1) 2(2)+(4)(1)
[1 st [(1)+6(3) 1(2)+6(1) '1(2)+6()

16 7.7
=14 8 8
19 8 8 w@@

2. Verify each statement, %@Eﬁkﬁl Pwandc :

(i) ABL Be:c < "s"‘% 4]
S =17 _| 5(2)+1(0) 5(-1)+1(3)

sm.AB--[_l 4]10 3 "—_ 1(2)+4(0) -1(- 1)+4(3)}

[10+0. -5+31 [10 =2
< (B

=2+0 1+12|'|-2'13

BA-:[z *l}[s 1] _[2(8)+(-1)(-1) z(r)+(—1)(4)]

103 &

-1 4) | 0(5)+3(-1)  0(1)+3(4)
_[10+1 2-47_[11 -2
0-3 0+13{" "5 )iz i

Hence, verified from (i) and (ii) that AB # BA

(i) AB- C) AB - A(; l @ﬁ@ ©.
e r1 4 %mm@@

2
3 —2

A(B-C)= [




CS(3)+1(-1) 5 z)+1 v

e
o [ 1}[ s [5(2) +4(0) 1((-11)):{}(3))]
10+0 -5+3 10 -2
[2 o 12} Ezﬁj (1)+1ﬁ(4)\
~1(5)+4(1) -1(1)+4(4)
pee [[ | [ |

25+1 5+4 26 9
5+4 -1+16 115

' o
10 -2] [26 9] _[105 @@W@O@Q@

' ' r——-:
(S}
|
-
L
8o |
s
—
v’

Hence, verified e (i and (i that AB-C) = AB - AC
(iif) A(BC) = (AB)C |
2 - 2(5)+(-1)(1) 2(1)+(-1)(4)
14 |

Sol. BC= [O 3 0(5)+3(1)  0(1)+3(4)
=10124:|[9—2] |
_ _0+3 0+12 3'r 12 |
| A(BC)=__51 ﬂ[i é] f&lifi 5(—%)\%(?1 @©m |
| | _[45+3 ’_10% @

9+12 2+

- 3

_,AB{S ﬂ’o 3] -1(2)+ 14(?3) Si 1)+4 (())]

10+0 -5+3 10 -2
—2+0 I+12 ) |-2 13|




 (aB)e-

(10 —2][? H (5)+(=2)( 1) 10(1 @@@f\l |

=2 131

(-2)(s +1§&

_[50-2 10- SC

_-10+W 50 WG

~ Hence, verifie 1) and (ii) that A(BC) = (AB)C

(iv) (BC)t=CBt -
_[2 =15 1) _[205)+(-0)(1) 2(1)+(=1)(4)

g 3}[1 4L 0)*3()  o1)+3(4)
_[10-1 2-4] 9 -2 _ _ -

| BC__0'+3 0+12] |3 12}

. m@@m@@ .
| C‘B':S 1][W (2)+1 ) 5(0 +1(3

B 2)+4( +4(3 -

204 orin) [-2 12 """

chce fcdfrom()and( i) that (BC)! = Ct Bt
(v) B+C)A=BA+CA

Nio 1% 1])e 1] 2+5 1+1'l
s 0 3]1 4] o1 3+4
[7 o] |
| 1 7(5)+0 37
Lo 1 7 —1 4 WQ@«J ’
‘ 357

—2 29

2\ st

T [3 31][5 ﬂ H()S)S()-(l)) 203553()())}



A g
-4 :}[@@gﬁ}?@%

11 2] a9
BA+CA= T+
: =389 B o

fiiddd wae0] T35 1) o -
gkt daiy) dep el 00

Hence, verified from (i) and (ii) that (B + C) A =BA +CA

ol

4 al[6] _[6
3 Iy 3}[ =| . |» then find the values of a and b.

[y ro

= ol

a=-3

(4 a '6”'=‘6

Sek1b.3]l6] |3
[ 4(6)+akGIN] @ﬁx | 6b+ 18 =3
b(6)+3(6) | |3 66=3—18

[24+6a] _[6 g
| 6b+18 3 ; = 42
Corresponding elements are same 6
24+6a=6 ks
6a =6 — 24 : 2
6a=-18 i
5
a=-3,b=-—
So 7

4.. : [; ﬂ[; _“1]=[: :;] then find the value wv@@@

wl Tl A
x(1)+1(3) ) x+3=7

L’(‘)”(’) J+2(-1)] 4 —2} :.%E:
[::2 3:2]{1 :;] %:4_2

—2

So,x=4andy=-2



Determlnam oi a Matrlx of Ord r 2

W of order 2. Then the determmant of A is defined as

IAI a, 1“:2

2r = a118y —aya,

a b b
For example, Let A = I:C d]be a square matrix. Then |4] = ’ \\: d

=ad -bcis

called the determinant of matrix A and ad - bc is called value of determinant. We can
note that the elements of A and the element of |A| are the same. The bracket [ ] of the
matrix is replaced by two vertical lines "| |"in the determinant.

8 2
Example 6: Find the value of the determinant of B= [ J
1 3425\ cOfll

Solution: IBI= 3 %

Q@ FThe \m of the determinant is not
=8x3_4x2 m altered by changing the rows into
; =24_§= “ columns and columns into rows.
Singular and Non—Mﬂnces

A square matrix A is said to be singular if |A| = 0. A Square matrix A is said to be -
non-singular if |A| # 0.

A 4 8
For example, Let 2 4

Now IAI=[2 4 =4%4-2x8=16-16=0

Thus, matrix A is a singular matrix.

| (7 3
For example, Let M = J. 4 9

B\CeO
 Now IM| = ’7 %é_ @ﬁ@@@iﬁﬁ

Thus matrix M gular matrix.
Adjoint of a Matrix

The adjoint of a square matrix is an lmportant concept in matrix algebra, especially
when finding the inverse of a matrix or solving system of equations.

The adjoint ofa Square matrix A of order 2 is obtained by interch'anging the

O




diagonal elemcnts and changing the signs of

2
If A= I: :|then Adj

Multiplicative Inverse of @%m

We know

Similarly, 1f we havc two square matrices of same order
and their product is a unit matrix, then these matrlccs are

called multiplicative inverse of each other.

aremultiplicative inverse (orreciprocal) as the product

other elements

s .

atrix

—

o

4 3

Remember! _
The inverse of a singular
matrix does not exist.

Let A be any square matrix and there exists a square matrix B having the same order

as A such that AB = BA = | (a unit matrix).
each other. Hence AA-1=A-1A=]
We denote multiplicative inverse of A b

Then A and B are multiplicative inverse of

y A-L,

Adjoint Method to Find Inverse of a square Matrix

A;ab
Let &~

matrix, then inverse of A is:

A=

:l be a non—singulair '

o i
4 3
multiplicative inverse of A and

Example 7: If A =[ ], then find

verify that AA' = A7'A =1

[ ]
.

8.0
4 3
=8x3-5x4
=24-20=4%0 O
A is non-singular, so

Sol.

m%

CB@

Let us verify that A and A-! are
multiplicative inverse of each other.

oo 8 ids
a_|8 S|l —
and A4 [4 3}{41 3}
i 8x%+5x( ) 8x[4]+x2
3
4xz+3x( ) ( ]+3><2
B 10+10
13- -5+6

-5 8 5
@x
x4 3><5+( 5)><3

x8+8x4 (—4)x5+8(3)

{X@ W |

24-20 15-15
4 -32+32 -20+24
4 0 10

‘%[o 4}[0 }zl

1

Thus AA-1 = A-1 A=]




£ 3
B3
Hence [4 3] and[ 4

multiplicative inverse of each 0

Challenge!
2

fEA® L o
(AB)! =B-1 A-!

Can we say it Reversal Law of Inverses?

v
1

354
2 4

25
357

I:

3(3)+2(2) 3(4)+:

_[6+2 8+4
9+4 12+8
_”3
Hi 13 20}
I
|AB| |13 20$[
= (8 x 20)— (13 x 12)
- =160-156 -
%4¢0
. el e e,
saan-{%, 7]
5 1 -
AB)" =. Adi(AB
120 -12
4/-13 8
20 -12
New: Tl
ow S
TR
R.H.S W
g
33 4
IB| =3 x 4)-2(4)

=12-8=4=20

2(3)+1(2) 2(4)+1(4)
2(4)

&@W

PR

|

%\XE@“

- B = 2xAdB
2%[_42 ?ﬂ
st
A e
2l 3
e T
.4 -1}
=ik
FHE
21
g {1 2] .
¢ it e
7 _
a3 7]
1 vl
BIAd & 18 .2 1
= .{7 z][‘ 3
='(2) (=1)(=3): 1(-1)*+(-1)(2)
-—(z)+§’;(—3) —2(-1)+2(2)
2+3 -1—2 '
7 _]—— +I+3
4
—3 ‘ —3
at (AB)! = B-1A-

¢ can say it Reversal Law of Inverses.

Example 8: Prove that A= |:—6- 4}3116

B

- 0D |

“are multiplicative inverse

1
3
2




o1 each other.
Sol. Given that

Lot
A~|:_6. 4}m

|1 4
NOWAB_[-—ﬁ 4

1
—+(=2)x1
'] el

[ 3
4X]+('—2)><5 4 x

It

(—6)><I+4><% (4)x-;.+4x1
g =3 - i
| —6+6 :

2=2
—3+4

|
0

0
1

21 4

|
and 3

_-g-x4+1x(_6)

[4-3 -2+27_
[6-6 -3+4
AB=BA =]

Thus

L 7 -2
Te 3 1[4 ‘ O“@@%
2‘ {\“r\w&
Remember!  \/N/VV

If A is a singular matrix i.e; |A| = 0, so
in such a case, there is no inverse of

BT s snguter

d the value of x.

Sol A= [5 10] is a singular matrix,
then |A| =
% 8

Since A is singular, therefore,
Al=10x-40=0
ie. 10x=40
B . x=4
Challenge! :
Take any 2 by 2 matrix and check

whether i lar or
é non-W@ its adjoint.
2

4(
=34)-1(2)
=12-2=10%0

So, it is a non singular matrix .

. |4 =2
Ad_]A—[_] 3]

Solved Exercise 3.5

ﬁ

-
—

|

A= |

matrix A.

Find the values of h of the
eterm 6@@
Q
& 10 5
L 14 6
= 10(6) — 4(5) = 60 — 20 = 40
5. 8
(i) |3 _-,‘




-5 8
Sol. =3 _7‘
=237~ 3) @) 33 Gﬁ(\%%
EORE C B
(i) 02 M
3 8 -
Sol. 0.2

=3(2)-08)=6-0=6

is a slngular matrix.

e aR
5 l§ :
According to the given condition,

matrix A is a singular matrix, so |A| =
X0

Sol. A

2. Find whether the following matrices 5 15' =y
are singular or non-singular. x(15)=5(6)=0
Am) B Il fT 28 15x-30=0
3 2] 12 8l 15x = 30
13 5] [z 0] _30
C= D= o T
T30 e 15
5 3 : =2 @ @m
Sol. A =[3 } . &m@ﬂ nt of the following
'l' 5_ @Q& es.
A =l l “ _[a b 5 -2 -3 5
3 “ e T e R s e

=52)-G)=10-9=1%0
Thus, matrix A is a non-singular matrix.

=440
alx
=1 21
Bl=; %]
=7(6)-2(21)=42-42=0
Thus, matrix B is a singular matrix.

e [3 ]
b=

=13(3)-7(5)=39- 35 = Q@_
Thus, matrix C is a non—sm

g

_p o
>~ 3

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

o Ta b g [$Re2T 2 S
Sol. A= d}’B [3 7}(: [—3 2]
P BT L
Ade-—__c é]’Aij_[—3 5:[.
Eo- Fdade
Ad_;C—[3 __3]

9. Find multiplicative inverse of the
following matrlcer

@ [0 5} W@ @Q@@
=p 9=

A is a non-singular, so A~ is possible

0
AdjA [0 5]

=5(5)- 0(0) 25—0=25¢{I}*.




 =—(4)-7(8)=-8- 5@ %
A is non-singular, so A-! m
AdjA = [_7—@EW

atsdl
A7 = —xAdjA
1Ak T |
| Y S e
= 1|2 8 164 64
o s | 0 ol £ B
_ 64 64
LT |
w| 3% 8
B
64 16
40 8
(i) | 5 5

=40(2)- 5(8) =80 ~40=40 %0

= 3(-3)-5(5)‘= 028 ="e(
A is non-singular, So A-! is possible

=3 -5
Ad_] |:_5 3]
A =L xAdiA
|A]
e« 1l e
gt s S IR RS
34 34




=10(3)-3(8)=30-24=6%0
A is a non-singular, So A-! is possible

Sl ok
A —mxéd_]
f 3508
Saf 3 ~glEngsTE
_E[—3 10] 310
| 6 16
N
SHT T
RN
| 73
53y
w3 s
Sol. Let :
afrtnnd o)
St
ik oA WWWO
Pl 5[

=-2(5)-4(-3)=-10+12=2%0
A is non-singular, so A-! is possible.

. S
A' =
djA |i_4 _2}
IRRE .
AT = S AdIA
Nie
T&is '
=1[s 3}25 2|12 3
2|4 2] {4 2] 45 5
37y
A;[s -.3] W
e T
-2 -3 .
6. If |A|=‘4 W -1 and
prove that AA-1= A-1A=1|.
15 -3
SOI. A-[z “*l]

_5 - a@Q@“

7“@ =5(-1)=2(=3)=—5+6=1%0

A is a non-singular, so A-! is possible.

AdjA = [; g]

A“'=|—‘-:-:|><Ade |
= P

sl e ;
8 g( )+(-3)(-2) 5(3)+( “3)(5)]

2(-1)+ (1 -2) 2 1)(5)
oot

(D)
e
[-1(5)+3(2) -1(-3)+3(-1)
_-2(5)+5('2) -2(=3)+5(-1)

|

_[ -5+6 3-3
_10+10 6-5
440

0 J I (i)
Hence verlficd from(l) and (ii) that

e @&hwmg matrices

cative I_nverse of each

ﬁ

other.

2 Aty 1
SRR T [3 z]
Sol. Multlply both matrices

2 5l [2 1}

L3 o3 2




_[22)+(-10) 2()+(-1)(2)
| -3(2)+2(3)  -3(1)+2(2)
i _j6_+36 —23124] a l%ﬂ%@

£ 2
Since [_3

So, these are the multiplicative
inverses of each other.

. 12 8J] 4.4
Sol. Multiply both matrices

4 15]4 -125-
28y 3

4(4)+15(-1) 4(

[16-15

=_8_8 I
4 1514 =21
b 5 I8

2
So these are the multiplicative
inverses of each other.

8. Prove that (AB)-' = B-1A-1,if

L

5 6 L g
SOL AB=[ __3 2

3(2)+(~2)(—3) -3 {W
SQI+6(-3)

—6+6

10—18 -5+12

—8 7

Qoo™

)(~1)=0~8==8%0

]

: 1s a non-smgular so (AB)~! is possible.
Adj 3 0}
: 1 ,
AB)" = —x Adj(AB
(AB) AB) i(AB)

B= [_23 _21} .@@m

=2(2)-(-3)(-1)=4-3=1=0"
B is non singular, so B! is possible.

ORI R
Aij-—_3 2}
B‘.‘=é—><Aij

Sl )2

e 2] (3 4
_[-3 2] -
Anlis ig
A=

@@@

18+10=-8#0
singular, So A-! is possible

2]_

-3




Hence, verify from (i) and (ii) that
(AB)! = B-1A-!

MG I SuSR SET
(i) A"[s 0]’3‘[5 2}

1 20 -1
Sol. AB_[S 0}[5 2j|

[1(0)+2(5) 1(-1)+2(2)}

18(0)+0(5) 8(-1)+0(2)

R

1 0+0 -8+0
10. 3
0 -8
10 3‘_

AB=|

0 -8
=10(-8)-0(3)=-80-0
AB is a non-singular matrix

Ja|=

-80=0

=02)-5(-1)=0+5=5=%0
- B is a non-singular matrix, So B! is
possible.

Lok 2 1]
Ad_]B—|:_5 0j|

- =1(0)-82)=0-16=-16%0
A is a non-singular matrix, so Al is
possible.




i el ]
Ad_{A [—8 l}
el s 5 1
A |A|><AdJA %%m\j\>
_ L [QNREPT®
-16[—%\J1
150,08
16+ 46

1
"9 T S A R
b 10 40 BO|(_(10 80 |
1 1
- —+ -
_O . 8 e _O 8
ks
] 30 81 i
0 ...(ii)

Hence, verified from (i) and (ii) that
(AB)! = B-1A-1
Solution of Simultaneous
Linear Equations

is 1. A general fo of a linear equation in
two variables is: :

ax + by = ¢, where a, b, ¢ are real numbers,
x and y are variables and a, b # 0.

| matrix form as: [

inea are a set
e lires Qttons with two
ies that are solved together

imultaneously) to find a common
solution. The general form of system of
two linear equations in two varlables is
given below:

ax+by=m

cx+tdy=n
where a, b, ¢, d, m and n are real numbers.
Here we will find the solution of two
simultaneous equations in two variables by
the following methods:
(i) Matrix Inversion Method

.(ii) Cramer's Rule

R

ol

ax+by=m
ex=dy=n

These equations can be written in the

)

followmg pair

an_d

ax + by m

cd +dy

n

3 W
b A{“ obe [ oas-[]

@ %"'@@(ﬁ’\

ll—

can be written as

=B 5
andA-'AX A'B [pre-multiply by A~']
IX=4"'B [asA'4=1]
Thus X=4"'B [asIX=X]
Adid
. |A_| ;




_ dm-bn
ad—bc >’ ad-be
‘Example 10: Solve the following by
matrix inversion method:
2x+3y=13
4x - Sy =-7
Solution: Given that 2x + 3y=13
4x - S5y =-7
Writing the equations in matrix form:

_ an—cm

24
g8

e[

Then (i) can be wnttcn as

Let A= l:

AX=B
or X=A'B
203
4 -5
2 3'

Now A4 =

a4 -5

) )-3)@
-10-12=-220

J@@ﬁ s

| 4]

4] =

Adja=| ,

 Therefore A~
-5 =3

.

[(=5)x134(=3)x(=7)
| ()x13+  2x(-7)
85 + 21] 1

Ea 8. 14 _—5[

|

44
66

|

Thus, x=2,y=3

Solution set is {(2, 3)}

Challenge
Take any two linear equa ons in two variables

ethod

ons in natnx form

}
b
J

and solve them by matrix In
Sol. 3x+ 4v 2

!
3 a|[x] [2s
o | -2]ly| [10
3 4

ine e

6 -2
Than (i) can be written as

31+4y |25
5x—2y_' 10

25
10

- AX=B
or X=A"B
- 3
No A=f. _5
i 3

Nowx = A~ B can be written as

X

B

22|14 2

Y :56[—6 +3.|| 10

FRiaE




1 [-2(25) +(-4)(10)] 1
| —6(25)+ 3(10)

X=&y=4
- 88 ={(3, 4)}
History!

-50-40
3 = 30| -150+3

O
/7

Lo LGS

Gabriel Cramer was a Genevan
mathematician. Cramer showed promised

in Mathematics from an early age. At 18 he

received his doctorate in Mathematics.

In 1750 he published Cramer'

for any unknown i N
linear equi@ﬁ&q

system having a|
unique solution, in

t¢rm-s of
determinants applied

L

by the system. This
rule is still standard.

Cramer's Rule

Consider the following system of linear

equations.

ax+ by=m
cx+dy=n
These equations can be

matrix form as

"*Where A= -
Y y

AX=B (i)
If |A] # 0, then from equation (i) .

Gabriel Cramer
(July 31, 1704 - January 4,

1752)

g
= |

|

ke i
ATEBC Tas IX = X]
OB
X = x B
| Al
-A_|=Ade]
: |Al
d -bim|
_x]_ —c a||n|
o - I U
dm—bn
‘= ~Cm + an
| Al
[ dm-bn

HR
o
—CIn + an

T o
dm-bn an-cm
T A
m b‘ :
| |A| |A]
a m
=lc n| 4]
| A| | 4]
Challenge!

Take any two linear equations in two variables
and solve them by usi @m rule.
writing these equation in matrix form.
Sol

s

2%+ 4y-
5% =2y |

28 '_x
or

A-1 AX=A-1B [pre multiplication by A-!]



Matrix form of the cquatlons is:

\m\”ﬁ

: 74 2% 2 @ Q\@
let A= s Ax = S [ S @
2 2 \\V 8 =5)-(3) (4) |
=-22#0
Now A = |: 13 3
= |Ax| ‘ ey ‘
|A|= SN0 = (=N )
5 -2 =65 +21 =44
3 L Ax
Lbs T X~ Al
=2(=2)~(5)(4)
==4-20=-24%0 Lo
|2 4 -22
Lol BT 2 o
=2(-2) - (-19) (4) IAyI é} cQ
==4+76=72 ; )= (13) (4)
x= IIT—' OKK@W —-14 52=-66
| o il
ke —r=-3 S |A| e T
Y Solution set = {(2, 3)}
IAvl=1s 19 WA Applications of Matrices in Real
=(2) (-19) - (S) (2) ' '
o b B | World Problems
: 2 2] 48 _ Example 12: Three forces act on a particle
IAVI=1s 10)= 20" which must be in equilibrium i.e.
Sox=-3,y=2 5 -3
S.5={(-3,2)} F, + F, + F3=0, - Fy= ,
Example 11: Use Cramer's rule to solve | ' > 3 where &1 l: jl ’ [ X :|
the system of equations: A
2x+3y=13
| dx -5y =—7 a"@@w
Solution: 2x + 3y = 13
4x - Sy = & ce 1+F2+F3-0

CHEHEH

5.3
2+x-4

0
0

—

| %o

0
2

H}L

=2
X

X

&

 SCHS
~ Here, we have

3 i oy
el SaelS Al B




e

Example 13: Eight years ago Huria's was

d N\ T3

= of Jannat's age. After four r‘@ ((\A '
4 AN

6 W L(u Uoagine =£;)= 20
age will be 77' 0 ind their | | 2k
present ages by usmg matrlccs R B
Solution: Suppose Huria's present age is x R Ay = "B
years and Jannat's present age is y years. |A] &>
Eight years ago their ages were x — 8 and Elb-56 il = 24
y-8. According to first condition: -3 -3

8—‘3i 8
X = .“'4 (y_ )

or 4x-32=3y-24
or 4x -3y =-24 +32

4x-3y=8 (i)
After 4 years thclr ages will be x + 4
andy + 4.

Applying the second coﬂw

or7x+28= 6y+24

o Jx = Sk s ot LGl
Matrix form of (i) and (ii) is
4 Sl xi L8 1
7 6|yl |4
4 -3 P 8 -3
M dtiziel =y gl
; 8}
A:
Y17 4
4 =3
A= ke a6 o

=@ 0)-() (—3)

=-24 +21 ’\J e
——3#%{ J NI\
=3

| 8
X = |AK|=—4 _6
A g

Present ages of Huria and Jannat are

20 years and 24 years respectively.
The Role of Mathematics in

Scientific Theories and
Technological Advancement

: u“‘\i ¢oiscoften described as the
‘}_‘ of seience. It plays a fundamental
role in developing scientific theories and
advancing modern technologies. From
understanding the laws of nature to
designing life-saving drugs, Mathematics
provides the tools needed to describe,
predict and optimize real-world
phenomena, '

Drug Discovery
Mathematical algorithms help

simulate how a drug will interact with cells
or proteins in the body, speeding up the

—_—

| discovery of effective treatments.

Neuroscience

dtie @@@ are used to
é- X l:.

; crstand leammg, memory and diseases
like epilepsy or Alzheimer's.
Climate Science

Complex equations describe the
interaction of air, water and energy, .
helping scientists to predict weather and

long-term climate change.




Exercise 3.6

T s w5 ; O
1. Solve by matrix inversio &Q@ iF s
possible. “{; | = __[ ]
® 2+5-19 (o 26|78
4x-3y=-1 [ =52
Sol. Given that 2x + 5y = 19 Y
4x-3y= -1 = | _78
Writing the equations in matrix form T3
2x+5x 19 A :2 2
4x—=ay - L' ; &
3 197 Al
ol = : Thusx=2,y=3
ol 4 3| 1] —® -
i s Solution set {(2, 3)}
2 5 x 19 (i) 3x+2y=7 -
Al [PERE e
: L Spl. ' =7
Then (i) can be writen as: Q&%@ x—y= 16
a2 X_= Pi] ' O“@ - Writing the equations in matrix form
or X=A"B % - sty
o 3x+2y 7
Now o b A Sx- y| 116 |
215 s gl 5 5 SN s
|A| g l —%1 or [ :l [ = i
4 -3 15 -1 lv] = [16]—®
o i 3.2 x 7
= —6-20 LetA"—'I: ].x= J,B=[ }
= 26#0 5 -1 y 16
Sx o Then (i) can be writen as:
Ade=[-4 zJ | AX=B
1 or X=A'B
Al = TxAdj A 2
ja] = Now A< oI
-
- 5 (2 3l AR
2 2 42 m&% ®A i |5 _1’
. et _
Now X A~'B Can » = 31)52)
G M —5:| [19} = -3-10
i 26 T R IR = -13%0
1 | =3(19) +(=5)(-1 i
_ 1 [309+9ED Ade=[ }
26| 4(19)+ 2(=1) -5 3




Al

=

Now X

)

117
-5 3|16
[—1(7)+(=2)(16)
| -5(7)+ 3(16)

(-7 - 32:|

Bl

|

)

13

-4“

;
|y _—]
Thusx=3,y=-1
Solution set y{(3, -1)}
(i) x-2y=9
2x+7y=-4
Sol. Given that x—2y = 9
2x+Ty= 4
Writing the equations in matrix form

b A

-4

Then (i) can be writen as:
AX=B

i

SR

- b 3l
1(7)-2(-2)

7+4
1120
'['A—ledj'A

2
o)
1

21 X7
1 =2

1,
AdjA=|_,

Therefore A™' =

@@@( A"'B Can be “;-i_te,. as
et YR

L2 1] -4

11
[7(9)+2(4)
| -2(9)+1(—4)

g 63—8]

L-18-4

)

[ <39

TR

Thusx=5,y=-2
Solution set is {(5, -2)}
(iv) Ix+2y= 2
x=2y=-2
Sol. Given that 3x +2y = 2




x=-2y= -2

Writing the equatlons in matrlx_form o @ : %7%50
(Z2]- R B1eYS
- X=2y] A _6@ , i
| 3 N’Nb | X [0
or L ey - __2____(0 i =
& 3 2 4 X ._ 21 Thusx =0,y =-1
LetA = 1 =2 X = y B= e, - Solution set is {(0, 1)} :
Then (i) can be writen as 2. Use Cramer's rule to solve the
AX=B following pair of linear equations, if
or X=A"B possible.
_ 3 =3 ) x+4y=4
Now A= fiitn 2x— y=5§ ;
g b ‘Sol. Given that x+4y=4m
| | 1 —ZI ' is in matrix form
* (2)—1(—2) O“ @Q x+4y|  [4]
& e =
% (082 O“ | 2x—-y__ :5_|
: b, : i d 4]
Adj A= R dn ¥ " -5‘
_ _ (30
~ Therefore A = W#Ade 4 4 L |
_ Mclbs PRI g
1[2 =2 by |
| - -8[-1 3] |A| = |
2 -1
Now X = A'B Can be writen as = 1(=1)2(4)
Soeal [-2 —2][2} i i
plies | = @ o
* L ~2(2)+(-2)-2) %@ :
:y: 8 bl §& —4(——1)— 5(4)
T - —W - =—4-20
24l -81-2-6 =_24
|- 3] VR
vl ] e Al -9 T3




4l

DRI
e

Ggia
91
s {43
Solution set = 33
(ii) x+2y=7
Ix-2y=-3
Sol. Given that x+2y=7
3x—2y=-3
Writing the equatlons in matrix form
xX+2y i
3-2y] " |-3

| FaIL
or 3 il

Here, we h 9
oo 2] B
aE Ll E e
A
=. 1(2)-3(2)
= -2-6=-8#0
N 1 7
ot . AR |A¥|=3 =1
=7(-2+-3)(2) = H3)-3(D) -
=_14+6 =-3I-21|—-24
=_8 - A, d
_ y=i——-r . @
' JA| Wo
3% W 3
=__8 =3

Solution set = {(1 3)}

(iii) 2x- Sy =

s @@@W‘F@

-Sy=-6

4x-3y=-12

Writing the equations in matrix form
[ 2x-Sy (=6

4x-3y -12

Here, we have

. 2 -5 #G -5
g3 ’5"" w2 )

AR
N=ia b

2(-3)4(-5)
= —6+20=14%0

658
s

=(6)(-3) (-12)(-5)
=18-60=-42

A=

@@@% 212)4(6)

=-24+24=0

Solution set = {(~3, 0)}




(iv) 3x+2y=-1

Sx+6y=5 S\j
Sol. Given that 3x + 2y =b /] ‘“ 2l B
riting the equatlons in matrlzc form
Writing the equ 7
[-1] 2x yJ ¥3
. Bii-d b ]t
STl Tit) i 2 -1 [y = |2/
. 52161 1y 85 e x 7
Here, we have LetA S 5 “ y e b
13 2 =l S it & it Then (i) can be writen as
LS s L AVl AX=B
_ 3.9 o
Al =
5 6 Now
= 3(6)-5(2) @ |
= 18-10=8 %,—, 0
Alek “ 5
SIS
= === =53
=-1(6)-5(2) —3(5)-5(—1) Tl '
. 640 =15+5=20 s
A Tl
=16 Bhedk N
x =iz A At = TT*AdiA
1A -t
el 8 g
i g - 312 1
= 2 Now X = A-'B can be writen as

3. An electrical engineer wants to
determine the current in two branches
A and B of a simple elect | cir
The system ol the equati ﬁ

where x is the current in branch A
‘and y is the current in branch B.

Find x and y by using matrices.

Sol. Systcm of e

,@7@

M)

1(7)+(-1)2)
3[2N+12)

payhngs 4
—14 + 2]

)

=5

@&@ﬂ ]

i)

|




¥ %: N
LJ Tald
Thusx=3,y=4
current in branch A-(x) =3

A

atrix form
(100 ]
1240 |

1. 1id bA L+ 100
2 3| B = |240]—®
i

A 100
LetC=15 3[»X=|g|sD =240

Then (i) can be writen as:

or

current in branch B (y) = 4 CX=D

4. Three forces act on a particle and or X=C'D

must be in equilibrium i.e. i
Fi+F,+ F3=0, Now C= 39
8 -2 g

w1212 0.k 4

Find the value of x and y. _

Sol. Given g @@w “1B-00)
Fi+Fy+F3=0 o“@%} _ 5 ;—2”*0
IR | el ]

x§ <7 Y 10 |
fol ol 1
sz R C! = GXAdC
(¥=r=LF 0 I I
6+ y (0] Lh3 ol
1 x-8 T 1o BeRil o oan
x-8=0 0 +yag 3=l
x=8 (i) y=-6 = | a2

SO RERYE-8-. % C'D can be writen as

5. Two support beams, A and B are 3o 1ad:\ELOO
holding up a combined load of 100 @@@ | 40}
kN. Twice the load on beam A and T3(100)+(~1)(240)
three times the load on | | —2(100) +1(240)
240 kN. Find ot A and 300-240
beam B by using matrices. |.—200+ 240

Sol. Make equations from the given data [ 60

A+B= 100 }
2A +3B = 240 40




So, Load on beam A = 60 kN

horizontal position and vertical

- vertical position. Find their point of

intersection by using matrices.
Sol.

or

Let

Load on beam B = 40 kN
In a 2D game world, two m
are moving along uﬁ .
One charact ‘along a line
where the total of twice their

position is 5, while the other moves
along a line where their horizontal
position is one more than their

Let the horizontal position = x
the vertical position =y
First condition

&x+ty=3$
Second condltlon “@@
x=y+1 “
x=y=1
2%+ 7.3
writing the equations in matrix form
2x+y 5] :
=y 1 1]
S tix] 5]
I -1||y T 1 —ul)

2 1 X 2
ARG e ik
Then (i) can be written as

Ax=B
or X= A-'B

L -J

A
|A| =

Adj A =
A-l= — x AdjA
|A|
T el
IEOS § g | 2 |
Now X = A-! B can be written as

[x]a[-1 =15
u-s[-l )
1- '—-1(5)+(-1)(1)

-1(5 (1)}

%@
5

-—5+2
1 |.~6
Ty 3}
LT
=3
b3
=3
4 2
u : H
So, X=2, y"= |
. the intersecting point is(2, 1)
7. Two years ga s 5 times

s. After 6 years

o
@@Km times as old as his son.

Find their present ages by using

matrices.
Sol. Let man's present age is x years and
present age of son is y years.

Two years ago age of man = x-2 years

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

- Two years ago age of son = y-2 years




According to first condition:
x-2=5(u-2)
x=2=5y-10

~5y=-10+2

x—5=-8
a@lﬁ%@éo

After 6 ye
= x +6 years

: After 6 years the age of son will
be=y+6 years

According to second condition:

@@M

f father will be

x+6=3(y+6)

x+ 6=3y+18

x-3y=18-6

x=3y=12 — (ii)

Matrix form of (i) and (ii)
x=3y|_ | -8
x=3y| |12

1
1

-8

e

Let A=f:

IbH

or

-5
. =3
1
Then (iii) can be written as
o= A-—l B
1 -5
1 -5
als 1 -3
= —3 +5=2#0
=3 5]

1
Ax=B
i [1 —3}
= 1(=3) ~'1(=5)
Adj A = [_1 1

=
=

)

s

o

—

-3(-8+5(12)
| -1(-8)+1(12)
(24 + 60}

|

| 8+12
84

|

20

l— 0— o]

|

NIOOIN

1]

o

i

g -
So, Man,s present age = 42 years
Son's present age = 10 years

8. Two cyclists are 44 km apart and

start out at the same time. If they go

towards one another they meet in 2

hours, but if they go in the same

direction the faster overtakes the

1
slower in 75 hours. Find their speeds
by using matrices.

S.ol. Let x = the SE c@@@astcr cycllist
(inrke w Ak -
@ speed of the slower cyclist

\ (inkm’h)

condition I (moving to wards each
other.) _
2(xty)=44
4

2

-

X+y=

Now X =A-l B can be written as

x+y=22—(i)




3

condition Il (moving in thc same
direction)

W 5 e Q
200 ““m
15 (x—y) = 88
le—lSy—M

writing the equations in matrix form

X4y | 22
15-15y | | 88
' bead -x-__ P/ E RS
AL T T e
P U X 22
5| ,X= ,B =
LA [15 21 u | [SSJ
Then (iii) can be written as
i AX=B
or X=A-1B
L .
- g ®
DK A_[IS ] Q“m

-15]
o
1 :
Al = S |

15
= 1(=5) - 15 (1)
=_15-15 =-30#0
: =15 af
AdJA=[_15 J

k1

Al
L
-~ =30

xAdj A

-15
15

A-1

<]
1

J

Now n = A-1 B can be written as
X 1 -1
u =35[— } %&@
] 5(88)
¥ -_30{ ~15(22)+1(88) }
1 [-330-88
% _ﬁ[ 330+88]

“@ ﬁ@@@\g\m

-30 )
X

Nyird

]-[807
x=13.93,y=8.07
So, speed of the faster cyclist = 13.93 km/h
speed of the slower cyclist = 8.07 km/h
9. The numerator of a fraction. s 7 less
than the de mi Il the

ed by 3, the

o — . Find the original fraction by

uslng matrices.
Sol: Let

x = the numerator of the fraction

y = the denominator of the fraction
Condition I

x=y-17
X~ Yy sl
x+3 3
Condition II = 2
4x+3)=3y -
4x + 12 m@ @@K\@
&}
Q i
éﬂm the two equations in matrix
form : .
X—y _|_ =
l4x-3y| | -12




van-[y Spx[3 {0

Th;n )gii) E(;an be writte%%@

ofa?

Ol

, then what is the valu_e

or X=}}-1 WO (@) 3 [8):3 -
N\N ©) 6 d) 7
Now (A * o =y | (i) A=[3 50]isa matrix.
:1 -_1:_ (a) row (b) square
) - (c) column (d) null
Al 14 -3 5 '
- 1'(_3)_3(__1) (iii) B= [3} is a matrix.
A TLAG (a) identity (b) square
Adj A = [ } (c) row (d) column
1 0 0
Atz l__l ><Ad_|A . (iv) M=0 1 01 matrix.
pfa @@ n (b) identity
= |: :| KQ ) column (d) row
' (v) IfA'=-A,then Ais ____ matrix.
(a) symmetric (b) row

(c) rectangular

1

iy 5
= A-1 B can be written as
x __[-3 1}{-7}

Ly |4 1] -12

LR 7)+1(—12)}

—4(—7)+l(~|2)

[x1 [+21-12
| +28-12

_‘
A

L,....._,_H.t
l_\

1. Four possible answers are given for

Q@@W@ @

(d) skew-symmetric
(vi) If A=[3 4],B=[7 8], then A+B= ",

@) [21 32] (b) [24 28]
©) [10 12] @ [11 11
(vii)IfA=[3 4],B=[7 8),thenB-A=
@) [10 12] () [11 11]
©[4 4] d [4 4]

_ 3
(viii)What is the additive inverse of [ 4] 7

o]
oF )

3313 i
2 0 2},then(:orderofA is:

(a) 3-by-2

(ix) If A= [

(b) 2-by-3

the following questions. Choose the

(c) 3-by-3

(d) 2-by-2



wr‘-'r-f-

®

¥ 2
L.

31 5 (i A+
o - g{m@?
(@) 11 (b) W Qﬁ 7 6 3 8
(c) 13 i\% m , } [!5 ]5]
s 5 . —
@ 5 (i) row (iii) éobitnn 14 12] |24 24
(iv) identity (v) skew-symmetric - iE [ 8+15 4+15
. ; ....[—3} 14+24 12+24
(vi) [10 12] (vii) [4 4] (vm). 4 -_23 .
(ix) 2-by-3 (x) 12 : QY
; 4 2 [5 SJ 231 5 6
A= ,B= = £ =
&N [7 6:] “|'g g|sthenfind |3 A 1:4 S:IB [2 I:I’C |:
@ (A-B) then verify that
“f4 2115 5 @ 2A+B)
SoI.A—B-_-; 6]_[8 8] ﬂ??s 6
Bl i o P t.
e o e o“mm 4 5

2+5 3+6
4+2 S+l

L
she b
ek m]

2B = 2[5 6] [m 12

m@ W

4+10 6+12
| 8+4 10+2

14 18
12 12

()

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

L

Hence, verified from (i) and (ii) that

I




(ii) (A+B)+C%A+(B+C)

sl I
Sy |
=[4 +1]7 (6 6]
7 9% f3° 3
(A”’B)*C:[s 6}{1 7]

()

543 6+2
2+l 1+7

l""_'l

A +(B +C)—-
[2+8 3+3}

%@%\%

(10 11
7 =0

Hence, verified from (i) and (ii) that
(A+B)+C=A+ (B +C)
(iii) (A + B) C= AC + BC

2 .31°15.'6
A+B
wrond? 1
2+5 3+6
4+2 5+1

£ 36y

7(3)+9(1) 7(2)+9(7)

6(3)+6(1) 6(2)+6(7)

L
|

(A+B)C

&

12+42I |

30 77
} )

24 54
26

={i o 3

[23)+3(1) 2(2)+3(7)
(4(3)+5(1) 4(2)+5(7)
[6+3 4+21
12+5 8+35

[9 25
17 43

AC

e 5 6
@@@Q
| (3)+6(1) 5(2)+6(7)

12(3)+1(1) 2(2)+1(7)
15+6 10+42] [21 52
=[6+l 4+7]=[7 11}
9 -257 [21 82 -
17 43}*’[7 11}
9+21 25+52]
=[17+7 43+11]
30 771
=[24 54] (if)

Hence, verified from (l) and (ii) that

AC +BC =l:

(A+B)C=AC + gg@
g
a-e=|, o3 1]
-3 -3]
2 R
£y 2

C(A-B)=

I ey




i

_[3e3+22) 3-9+24) &@i!)lﬁ(l)
1(=3)+7(2) 1(-3)+7(4) “@@ 5)+5(2) 4(6)+5(1)
6+8 9+10 m
i3 2+28 “ 30 29
-9+8 16 15
= |-3+14 —3+28 IABI= ‘30 29‘
s = (16 x 29) — (30x15)
=l 2 (i) =464-450= 1420
= 29 -15
$e22 3] :
% Adj (AB) = }

CA = || 7][4 5] I ( 30 16
_[20)+2(4) 33)+2(5) (AB)" = 1 anj(AB)
TL1)+74)  13)+765)

(14 19 @qm
~[30 38] | @@@@% 3
@ =[1 s & i
= —30 l6
3 3(5)+ ) 3(6)+2(1)] BV T
CLIG®+7(2)  16)+7(1) ‘ 29 =15
15+4 18+2 e am s
“|5+14 647 s E T R
19 20} 5576 1
=149 13 .
: ari ) 1}
14 197 [19 20 :
CA-CB =39 38]_[19 13] Bl ' l
[14—19 19-20 T
=[30-19 38- 13] @ @gigﬁ@)%@%
<5 -
e } %@%AQB -[_2 5]
Hence verifi mWﬁMﬁ (i) that : |
C(A-B)=CA-CB | B™'=—xAdjB
v) (ABy'=B'A" B
2 <3758 St —6]
5 B =
Sol. AB [4 5}[2 IJ -71-2 5




e e

23
1Al= sl
=2 (5)-4(3)
=10-12=-2#0
SRS el
Adj A = g2
A =--'-xAde
|A]
1[5 -3 e O
B R O%@M
P
- S N PR |
et d 2 T
B—IA-] oo o
2 2 o
Sl ) R
. _ 7 Thl
1Y 5) (6 1Y(3
F3GEe S0
16 PG
Tk 2 7 72 7
hadt 1251 i3 =6
W7 g
=| 5 10 j&;
L I
(542413027 ©
14 14
il B LLLIE G
| «37 7

P,

Hence, prooved that (AB)! = B'A™!

from (i) and (ii).
(vi) AA" =A"A =1
SR 2
Sol. g |18
5 3
A ]
=2(5)-4(3)
=10=12 ==2%0
e @%ﬂ @@K@
U/
PR AR T
|A|
1[5 -3
el R ]
A sl fEaay 3
2 2| |= =
=l 2= [3 _21}
o

| Y%g@@@ﬂh(—l)q
_ —?)J, 52) 4[%}_5(-1) _

[ -5+6 3-3]
-10+10 6-5

(1 0
0 1}21 Lo




2
A7'A=| 2

i g

‘?@&@M
2(2)+ (4) 2(3)+(—l)(5)

() @
~ Hence, Proved from (i) and (ii) that
AA" =ATA =]

(vii) (AB)'=B'At
[2 37[5 6
Sol. AB= ][ W
ol A 2(5)+3(2) 2@%@
4(5@§WM
12+3
AB=1 20410 . 24+5

' 16 15
AB=
30 29

i 3o

[s (4)+2(5)
16(Q+13) 6(4)+1(5)

@@3\

_[10+6 20+10]
A 194S Bhes

(ll)
from (1) and (ii) that

‘.t‘ z.:d

B)I Bt Al |
(vili) (AB) C = A (BC)

sa. 48-[3 53 1]

[23)+32) 2(6)+3()
Tl4(5)+5(2) 4(6)+5(1)

_[10+6 1243
= (20410 24+5

_f16 15
=130 29

1532

0 2
@? : 16(2)+15(7)
()¥29() 302)+29(7)

48+15 32+105
90+29 60+203 |

[63 137
e gy

()
(5 i3 2
2R T
[ 5(3)+6(1)  5(2)+6(7)
12)+(MA) 2(2)+1(7) |

_[15+6 10+42
6+1 4+7

(AB) C =

BC

le 52

Feon
WZ 1252
4 1

_[2@D+3(1) 2(52)+3(11)
" [4@2D+5(7) 4(52)+5(11)J
(42421 104+33
84+35 208+55]




63 137
i [1 19 263}
Hence, Proved from (i)
(AB)C=A(BO)

:

() [B]
53
B=
Sol. -2 4]
; 513
IBl=|, 4‘
=3 (4) -2(3)
=20-6=14
(ii) AdjB
Lo
B =,
SOL 2 4}
AﬁB— ! U
(iii) A™!
e
A=
SOI. -2 I:I
7 3
Al ,l
=1(1)-2(3)
= T6= 120
So, A! is possible
_ 1 3
Adj A= _2 7
Al = —XAdJA
IAI
*(iv) A7'A
. 7=3
A=
Sol. [2 IJ

(TS

hl

““m\\ﬁ @@@?9_

@@@ Jo

=7(1)-2(3)
. =7-6=1=+0
So, A™! is possible

Pl

.

B =ae hiin
JA]

12 7 7]
%{ g@g)g\f%}mxnj

=2(N+7(2) -23)+7(1)

Adj A= [

2|

7-6 3-3
—l4+l4 —6+7

=]

o
-1

(v) (AB)'
5 3
1z 1)
7(5)+3(2) 7(3)+3(4)
AR =4 os)+i@) 2(3)+l(4)J
. (3546 21+‘|2}
. 10+2
| @QQ?@?}OQQW |
“@Qﬁ 12 10
(AB)[=’4-1 124
33 10y
(vi) (BY)'
5. 3
Sol. B=‘:2 4}




b
(B { “@@%

5. Use matrix inversion method and |
Cramer's rule fo solve the following
pair of linear equations, if possible:

(i) Ix+4y=7
Sx-y=2
Sol. By inversion method
Given that 3x +4y =7
Sx- y=2
writing the equations in matrix form

[3x+4y] [7
T y} H

3 44 x]
e

15
lCtA= _S ._1 sx""-

Then (i) can be written as.

Ax =B Here, we have :
or x=A"'B 341 S 1%% 5 7]
_ 3 4 A=[5 _1]" '"2—1]”4"_[5 2
- Now A =
: (3~ =1 i aE
3 4. IAI=5—1’
AL S =3(—1)—5(4)
=301 - 504 =3-2
=—3-20=-23%0 @
Adj A ='[ } @@ﬂ& =7
1 W -_7-8%)5
Al=xA L
| R X Sl
L e d _19 15
e -3 ) 2__2:5"=£

@@3\ l

\l
—5(7)+3(2)

F_ls
-23[ 35+6:, 23| -29
-15
71
=1-29
oy
5. .29

So,x= -ZE'Y—E

i BB
Solution Set: 23’23

By cramers rule

&Q@im Lquations in matrix form

[ ﬂLHﬂ




L e——

3 7l
30— s k@
"GW
Al
292
S -23 23
() x-6y=-15
2+ 6y=-3

Sol. By inversion method
Giventhat x—6y=-15
2x+6y=-3
Writing the equations in matrix form

ity % 4

l:l -6 xh&
or 2 6 »
LCtA=[2 6 ’ r [_3:|
Then (i) can be wrltten as
Ax=B
o TxEATS
. 1 -6
Now A= b
1 -6
[Al|=
J 6
= 1(6) - 2(-6)
=6+12
=180 Q

lThcrc for

ltten as.

]

-108
18
27
18

‘:’
6(——15)+6(. 3
| 2(-15)+1(=3)

[-90-18
| +30-3

[co

N
0 @@:_ g-

Solution set: {[‘6’_

By cramer's method

Given that —-6y=-15
2x+6y=-3

Writing the equations in matrix form

et by
'1

12x+6y | -8
-3
—IS

18

(108
27

6,y=

x
_J’

] [

¢

or

here, we have

s

|A|= |

=1(6) - 2(—6)
=6+12=18%0

156
A




= (~15) (6) - (-3) (=6)

_ jzil-lshws @@@@_[;Sjj}

TRET
hFe 3 T
=1(3)-(2)(-15) Now X =A-1B can be written as
="3+30=27 x ll"3 _] 5
y §% b2 [J’]= 51 2]"5
1Al 1[3(9)+(=D@3)
il 3 T 5 -19)+Q)3)
Y182

So,x=-6,y=

3
2
Solution set: ‘{(‘6

: @]
(iii) 2x+ y=5§ % '152
x+3y=3 [y:'= a
<

Sol. By inversion method
Given that 2x+ y=35 1
x+3y=3 ; So,x?"s—»yzg

Writing the equations in matrix form i
2x+y|_[5 Solution Set = {(—S_GJ}
X+3y| |3
T2 1178 : B?f cramer's rule
or -y s y 7|3 (i) Giventhat2x +y=35
2 Ll 5
Let A= [l 3:1, X=[y:"B =[3] QiW@m@manlx form
Then (i) can be written as %@‘ whik g } [ ]
Ax=B “m x+3y
orx =A7'B Q o RIS e Ty
N-A_[z bt TR
Y ifdin 3 Here, we have

o T Ml BRR IIIEE O MITR




2
1

1 3
D) (1

A=l Y‘Z}:@r
=2 (3) -1()= 6 be written as
o KX“ AX =B
A= W oo X=A"B
_5(3) 3(1)- 15312 A [? H
= i3 A ;\
32,
ol =2(2)- K1)
=il 8 =4-1=320"
|AY i= ] 3\ : 2 "'l,
Adj&=1 1 3
=2(3)-1(5)=6-5=1
e |_A_Ji I\ =\-ﬁgﬂ x Adj A
i 2\ .
- S @@@ G daes
[ O%mwx o T s L.
Ve 0“ Now x= A"' B can be written as
2 Sy vl 172 ~l][2l]
A olution Set 5 !5 -x—|=-1-—2(2l)+(_1)(27)}
6. Find two numbers by using matrices Ly] 3L -l21)+2(27)
such that twice the first added to the .1 42—27} |
second makes 21 and twice the EAEIRC L
second added to the first makes 27. x 51{15]
Sol. Let the first number x and second LY 33 33
number y. | LD
According to the first condition | x|_|3
2x+y=2I () . ﬂ(ﬂ%ﬂg @m
According to the second conditio Q@@@ L3
x+2y=27 Om@- - sl
Writing these C;;; x form Ly (1
. |:2X+YJ= . So’x=5,y=ll
x+2yj (27 Hence, these two numbers are 5 and 11.

7. 4 knives and 6 forks cost Rs. 136,

v

whereas 6 knives and 5 forks cost -




Rs. 164. Find the cost of a knife and
" a fork by using matrices.
Sol. Let the cost of a knife

and cost of a frok is y Rupcm KX\ :\ E: a:%fhi\'

According t ion

4x +6y =136 (i)
According to the second condition
6x + S5y = 164 (ii)

Writing these equations in matrix form

ped
Lo fe

6x+5y| | 164
136

4 6 136
Let A [6 s] x..[ ] [‘164

Then (i) can be written as.

4 6]H=[164

@g@(@ _

S

Xk =16
ly] | =160

| 16
x| _[19
ly| |10
So,x=19,y=10
cost of a knife =Rs. 19

cost of a frok = Rs. 10

A shop employs, 5 men and 3
women, pays total daily wages Rs.
3500. If the number of men is
reduced to 2 and 3 omen are
aken g ‘J'ﬂ ges amount to
5. 90 t 0. Find daily wages of a man
and a woman by using matrices.

Now AW o Sol. Let the wages of a man Rs. x and
gt g wages of awoman isRs. y.
A= 4 6’ ' According to the first condition
6 5 Sx+3y=3500___ (i)
=4(5)-6(6) Accordmg to the second condetion
=20-36=-16#0 2x+6y=15000 ___ (i)
. [ 5 _6j| j Writing these equations in matrix
AdiA =| ¢ 4 form.
i [5x+3y7 [3500
AT =g | 2x+6y || 5000
__1[§ 5
- -16|-6 4
Now X =A"'B can be wntten as )
[x]_11 56 g@\;\ : .
ly] 16|64 Then (i) can be written as.
fx]__1 | +(—6)(164) =g
Yy} -16] —6(136)+4(164) s 37
[x]__1 [ 680-984 } Now A = [2 6:l |
Qs 025 Al = (5)(6) <2)(3) =30~ 6=24.20




. 6 =3 & 1| ZF600 £
Adj A = [_2 5] : ? - ‘-\—*'\\ \T’@ﬁ%@éw
1 o\ \f \\\.‘ Eves : 6000
A= o x AdJA Y \\\\\\ AR et 1 [ 6000 24
AL AR = 2418000 | = | 18000
1 T NRDSY . 24
7 i[—z 5 [250}
Now X = A™' B can be written as 750
x|_1[6 =33500 So, x =250, y = 750
[ y:|=_22[- 5][5000] | Hence, Daily wages of a man = Rs.250
. 6(3500)+(~3)(5000) Daily wages of a women = Rs. 750
L;] 24[ -2(3500)+5(5000)} -

‘gmm\\u

Multiple Choice Questions 1S prﬂpu red in the light of new Examination Iechmques
(Know!edge, Undew’.t.andmd, Appllcatlon, Analytlcal & Conceptual) AL

~ - " g e g

Q Encircle the correct option.
12

1. In the matrix ’:gﬂ, how many rows are there?

@6 - (b) 3 () 2 d) 4
2. In the matrix A =[1 2 3], how many columns are there.
(a) 1 (b) 2 (©) 3 (d) 4
: 3- 3
3. What are the entries of the second row of matrix [3 41</ : “,: o\ R
\ (@)°3,4
(@ 1,3 (b) 24 VW / Yig\j\l a
4. What is the entry of the ﬂ@’\' st umn of matrix [4 3]
(a) 7 N Al AL ) 4 ) 3

Order or Size of a Matrix

S.  Which of theseis a2 x 2 Matrix?
T RS 1
© |2 4 6| @ |

@[ 2] (b)[ ﬂ




10. I

11.

12.
130

14,

15.

16.
17.
18.

19.

Identify the order of the matrlx B= [7 8 9] @RT O@@ﬁm

(a) 3-by-3 (b) 3-by- (d) 1-by-1
A Matrix has order 3 by ts are in each column?

(a) 3 (d (© 1 (d) 4
How many c%ﬁ@@ﬁﬁ} by 3 matrix?
(2) 2 M (o) 3 © 1 (d) 4

1 0
What is the order of the matrix ;’ : ?

(a) 3by2 (b) 3by3 (c) 2x2 (d) 6
Equal Matrices

x S| [3 s

[o 2i=1o y:|’ what is the value of x
(a) 0 b) 5 () 1 (d) 3
Find the value of a if I:a;- b] [;] and b= @ @@@
(a) 2 (b) 4 “ (d) 9
IfA=[2x 1]=[10 1]then}

(c) 5 d) 10

(a) 20 _ .!:’.z. N

What is the type of the Matrix A = [-7 0 4]?
(a) row (b) square (c) null (d) column

| 4
What is the type of the matrix B = H ?

9
(a) Identity (b) Square (¢) column (d) row
Which is a2 null matrix?
2 0]} 0 0f . 7
oo of]  ©hi]l @[]

What is the type of the matrix B J i\me@o@@m
(d) column

(a) square (b) ro
Which is the order of a sq @ 4

@1x3 W (c)3><3 d 3x1
What is the type of the matrix C = I:; J e

(a) row (b) square © (¢) null (d) rectangular

Which is the order of a rectangular matrix?
(@ 1x3 (b) 3x3 () 2x2 (d)lxl.é




& il ¥ rf‘.l"’ m—l_
" Whleh is not a dtagonal Matrix" \r;fm @@ i

. What is the

i

(a) row" (b) scalar . (c) null " (d) rectangular
. Identify the unit matrix.

0 1 0 B 1 0T SN 0 0
(3)02 Mhin. 1] ((%ON4 @ o o

-7
. Transpose of the matrix A = 1: : :| is:

| TR
@l-7 32 @273 {2] (d) 7]
e W@

. A square matrix A is symmetric lf O
(@ A=A" (b) A=-A

. Which is the example o ' ] h ix |
8 28 i1
(a) [ 0 \(b)- 4 o (© I:S 7] | (@ [0 l:l

. A Matrix where every element is Zero is called.
(a) Identity (b) skew (c) row (d) null

Algebraic operations on Matrices

. If matrix A is of size 3 x 2 and matrix B is of size 3 x.2, what is the size of
- resulting matrix A + B? .
(@) 3 x2 (b) 6 x4 - (c)2x3 (d 3x3

S[ana] o186
. fA=|3 4B=|5 gl the A +Bwill be

(a) [4 2] () B 42,] © [10 ¥ 2 (“e@&d
3 If2A=|:60 8} then mat ixAI d®@

o B WYl

4 5
. IfA [3 2 B—[z o}ithenA—Bis

57, 1 s % B
R }.-. Bti ¢ (b) 1 0




31.

32.

33.

34.

3S.

36.

37

38.

39.

40.

IfA= [2 3 “7] ” 4 S 3] then @ @©m

@21 10] @2 ﬂﬁﬁw d) [2 2 4]
Commutative law of rices is.

(@ A+B=A ‘ -B+A (c) A+B=AB (d A+B=0

: ygils ¢
The additive identity of matrix A = {3 S:| is:

=f 4 Jei 3 bit@iur 00
@ |_3 -5 (0 125 © 1o 1 @ o0 0

5 1 0
The additive inverse of matrix A = [__3 z]is:

w2 -1 0 -1 2| -1 0
(@ {3 1] (b) [3 _2} (©) [3 ojl (d) L 2:|_

2
IfA= [S] the 3A — A will be:

_, _ @ 0 O
ofe] el B ey
Hi R 2))?] |

(@) 3

e 332 ] 1ML 2
© 13 40 3 @ ]2]|3 4

For matrices A and B which is always true?

@A-B=B-A (b) (A-B)'=A"B'(c) (A-B)'=A'B' (d) AB=1

2 -3
IfQ= [0 _4]then —4Qis:

-8 12 812
@ |0 16 b) 1o 16

(a) [3 W@W © [‘ ]3 4} .(d) ML

What is product of [1 2] _
@ [0] ) [7] @B @ [59]




41.

42.

43.

A

45.
46.

47.

48.

49.

50. I

51!

If A - [5 7} ad B = ,th 53 2 O\N\J

s e S 0 1 - ;
7 %

@4 o (b) m 0 .4 (d)

IfA=[-3 7@%.__2

lﬁthe order of AB will be: |

@@ lby2 » (D) 2by2 () 1byl (d) 2by 1
The associative law of multiplication of matrices is
(a) AB= BA (b) AB=1 (c) AB+C=AB+AC (d) (AB)C A (BC)

2.3
Multiplicative identity of a matrix A = [ 4 5] is

0 D -8 5 8 2648
@) [o 1} (b) [-4 —SJ © [-4 2] @ [0 0}
basen, (2N0C
If A=[§ i , then IAIwul be. K @@@
: (

(a) 29 c) 11 d) 16
What is the\%}g&w}gﬂ 4

(@ 4 ® 10 e O%
IfB = [2 : } then|Blwill be.
(@ab—ed - (b) ad-bc (c) cb—all (d) ac—bd

Singular and Non - Singular Matrices
Which of the following is a singular matrix?

4 10 (1512 xi-3 '1 0
@ |2 5] ®) |5 7} ©) [10 5] d) 1]

‘Which of the following ls a non - singular matrix? - Qm

@) r; 2] ey Q&@l@ (d) g 230}
l3 Kl=0, W &&ﬁ &% it

(a) 4 (b) 2° (©) 3 (d) 0
Which of these is not a singular matrix?

7 219 e B 12 8
(a) 2 9 ()7 3 © (1 1 v @) Lg




e

f-—--rr-'cr

s .

\
mn‘.[ultlpllcatlve Inverse of gNoﬁq;smgqﬁmg@aw 3

52. For which mulnphcatwe mverssel UUU
2 d
(a) [3 4} !"(\Jb (c) 5 4 (d) d}
53. The Adjoint of matrlxD c d
d -b] [a ¢ f~a e} (a d
@l ¢ a|] ®lp g @b -d] - D}p ¢
54. For which multiplicative inverse is not possible. '
[1 3] foe [7 14 LR
@ |3 4 ® |7 9 © |3 6 @ |2
55, (AB)'=
@ (BA)™ (b) B"A" () AB ﬁ)@@)@
“ e - “@@@\\9
| 3 -9
(a) S (c) 1 @t
57. Therennoin rs of B if.
a E = (b) [B|= (c) B|= (@ B[=10
(]
. i e
153 2 3 3. 34 &7 5. 14" g
6. 1by3 % 3 5 3 9. Shyd . 303
0
11.4 12. 5 13. row 14, column 15. 0:|
-3 4]
16. Square 17. 3x3 18. rectangular 19. 1x3 \K@
WP
1 0 o\ =7
21. scalar 22, [ ] 23. [-7 @Q@}@W 7 0
@ 5.2 3 -2
fo 0] -1 0
31.[2 2 4] 32.A+B=B+A 3.10 0 M. |3

37. (A-B)i= At Bt

i) [ 3 3]




o T

8 12

: 38-[0 1_6} o\ /
: 8 U

43.(AB) C = A (BC) _ %\%&@W&% 1 46. -6

A r wa_ X i s -
. k\ﬁtﬂ%@d 3 9 47
47.3d—bIC 4 . _2 5 49 4 2- 50. 2 51 _2 9_
s J b | B = 114 Fd 0
A
52. [2 4} 53, bk a} 54, L} 6} 55. B-1 A 56. 0 1)
57.1B|=0

// Additional Short Question //

Short Answer Questions prepared in the light of new Examination Techniques
(Knowledge, Understanding, Application, Analytical & Conzeptual)

e e e e e e e e e

ot o i 7

Rows and Columus of a Matrix

1. Define a matrix. O ‘w |
Ans. A matrix is a rectangular ape, whose elements (entries) are written within

square bracwgﬂ order.
2. Definearo the content of a matrix.
Ans.A row consists of entries written in a horizontal line.
3. Define a column in context of a matrix.
Ans.A column consists of entries in a vertical line.

- , T 88
4. How many rows and columns are there in this matrix B= |:1 4 7}

Ans. Matrix B has two rows and three cdlumns. Order or size of a Matrix.
5. Write the order of the matrix A=[1 3 7] '
Ans. The order of the matrix A = 1-by-3

2 3

6. . Write the order of the matrix B = 4 'f; ]76; \ @@%K\\
o @@%f Al
Ans. The order of the matrix B M/’ \( 0

Sh s T\ ‘\&k |
7. Are the orders N \ = |, and B [1 2] the same?

NN A '
Ans. No, the ord%tl?_of both matrices are not same. The order of A is 2 by 1 and order of
Bis 1 by 2.
8. Define equal matrices.
Ans. Two matrices A and B are said to be equal if and only if they are of same order and
‘their corresponding elements are same.




e o i

J 5x-1 4] [14 4 ' @@@S
9. | 1 y|=|m 9 ,thenfmdthbvw fO=
fm@@@g e. So,

Sol. Corresponding entries of the

13 2 1 '
10. Are matrix A = [3 4:| and Matrix B = [3 4:| are same or not? Give reason.

Ans. No, matrix A and Matrix B are not equal .matrices. Both have same order but
corresponding entries of the second row are not same..

- 17 4 al —4
11. Find a,b if el

VS ol
Sol. correspondmg entries of equal matrices are “
=] =7 Q&

=7 +1
a=8
Sma=8,b=

12. Define a "Row matrix"'.
A'ns. A row matrix is a matrix that has only one row. For example A =[1 0 -3]
. Define a "Column matrlx"

: Ans A column matrix is a matrlx that has only one column. For example B= [_5]
14. What is a ""square matrix",

Ans. A matrix in which number of rows is equal to the number of columns is called a

-3 2
square matrix. For example, A [ 0 7}
15. Define '""Rectangular matrix"'.

Ans. If the number of rows and number of e W@m@ equal then it is
called a rectangular matrix. Q& &@
For example: A _W

16. Define "Diag
Ans. A square matrix is called a diagonal matrix if at least any one of elements of its
diagonal is non-zero and non-diagonal elements are zero.

4 0
Forexample A= |, |




e, S

y -

17. Deﬁne "Scalar matrix''.
Ans. A diagonal matrix is called
matrix if all the entries i

a sc
r ﬂ;ﬁﬁ“
th : \
are the same . EL\ |

18. Define "'Ide
Ans. A scalar ma s called an identity or

unit matrix if all main diagonal entries
are 1 and the rest are zero.

e,
| Pt

For example Q =
Q=

19. Find the transpose of matrix A= |:3

4
AR |
SOI.A—34I

ol ]

2 4

iC) W
20. Find the transpose @m
Q

C=[-1 0 -1
sol. C=[-1. 0 =19]

1

0

-19

T bR
7], then verify that (C')=C

11
2
1 1}

Ct
21. If C=[

]
Al‘ls.c=|:1] 9
1
t—

- [2 7
€l
g2 S

Hence, vcrnf‘

< A0

22. Find the negative of matrix B—[

o

- S

s
L

'SO]B[

@@ﬁb @r\f\&\l

It A" , then show it is a

symmetrlc matrlx
' 9 8
Sol. A= [ }

8 4

198
e [3 4] A
Hence, verified that A is a symmetric
matrix because A' = A

0 13
-13 0

symmetric matrix.
y O@©m

T

T e 13
4 [13 0

Hence, verified that M is a skew
symmetric matrix.

24. Shoﬁv that M=[ :|is a skew-

3.3 Algebraic Operations on
Matrices
25. IfZ=[-3 0 15], then find - 7Z
Ans. Z='" B3 048]
~7Z=-7-3 0 15]
-7Z=[21 0 -105]
1 0 1.6
26 IfY— 1 2 and Z = 4 3 ,then
find Y -
i 3T b
1 0
i L 2 20 —15
[1-35 0-30]
= 1-20 2+15]
i 135 030 ]
- [1-20 2+15




) - _[-34 -30] _ @@%(4)
-19 17| > é@ﬁm? 0(2)+1(4)
4 \)\Q@ 140 240
27, HZAR S o ,thenﬁ%%@ b slona ik
2 12
SOI. Z= _EW = 3 4]
7337~ f gj‘3[—23 ﬂ 31, IfB=B “} c—[: z] then Find (BC)!
12.3}1.[6.9 1 o1 7
|3 2 '[—9 6:1 Sol. BC:[z 3][4 2] ,
_|2-6 3—9] [1(1)+0(4)  1(7)+0(2)
|-3+9:2+6 r 2(1)+3(4) 2A7)+3()
5 Gl ¢ A S e
| 6. 34 ] ~ 2412 14+ m

1 I

28. IfA= 75,B=l:ﬂ then find A'+ B! | du‘ 2%3

sma= [ o=l T e [ 4
&= 7] [0 4] 4 :

Multiplication Inverse of a Matrix

A'+B'=[1 71+[0 4] ' Determinant of a Matrix of order.
={1+0 7+4] | -3 2
=11 11] 32. Find the value of -l
Multiplication of Matrices 3.9 ;
30 -5 ML
29. IfA=[_3 5:!,B=[1 :l,tllenfmdAB =_3@)- (D) Q)
B 3 0 _5 ==12+14=2
Sol. AB=| 5][ 1 j] 33. Find the determinant of

[ 3¢5)+0@)
| -3(=5)+5(1)

w1 ¥

=-7(5)-(-1) (35)
=-35+35
=0
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34. Find the determinat of C=
g2 g (—3)(*5)
=0-15
=—15
- Singular and Non-Singular Matrices

! N
35. Find Mﬂ' t_lle matrix A= [12 21

1

is singular or non singular

g R Rl

12 04l

4
|A|= [12 21] “R&mm
= 4(21
=84 -84=0
So, A is a singular matrix
- 19 3
36. Show that A = [17 2] is a non-
singular matrix.
Sol. A= %3 ;il
19 .3
| Aty 2l'
=19(2)-17(3)
*38 -5k O
=_-13#0 %@
So, A isanon - singular be%
' @MN@U " iy
37. Find the is B=| » 4]

is a singular matrix.

' @000
x@@@ﬁﬁﬁ

14K -42=0
14K = 42
_2
- 14
K=3
Adjoint of a Matrix
38. Find the adjoint of matrix

A- [E’. ]
@(@m

7 4
. Find the adjoint of M =
|
S
Multiplicative inverse of a
Non-singular matrix
When does the inverse of a matrix
not exist?

Ans. The inverse of a singular matrix does
not exist.

g@s@@w

& gt
Sol. M—‘ SR

v
A@M=[

40.

A.._
b= 3 0 _
=2(0) - 3(1)
=0-3

|A

ol s-[5 5l

1714

=-3=%0




poss

42.

Ans.

A is non singular, so, inverse is

ible
N bl :
Ade— =3 9 _
1 ;
Al'=—xAdiA d
55 ke MB
= b AL
> _3W 1 _
Bl §
-3 -3
-3 2
| -3 -3
g 1
o
= 2
Mg

3 5

8 §Sil~ =

Show that [4 3][‘1 4j'are

multiplicative inverse of each o

-h..]t-n

o o
e £

]+5(2

)+3(2)

AIU\

_[6-5 -10+10
- [3-3 -5+6
- —l 0 =
gh

- il Lt Bl vl Selhed. -

!

yoagl g
SArnes

L &
each other

verse
g@@malx
5

9 21

- Jp

ol i

multiplicatiove in
use thei

f\)

the inverse of B =

G T
A R

Lgiieany
’B|"lg 21I
=-3(21)-9(=7)
=-63 +63 .
=0

So, inverse of matrix B is not possible
because it is a singular matrix.




