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Determinant and Matrices

[A] Determinant

[1] Introduction -

In Standard |0,
Multiplication’ method fo
€quations in twg variables

we  have learned the
r the solutiop of system o

.

‘Cross
f linear

ps for finding the solution of the system of
NS ax + by + ;=

linear €quatio 0 and cx + dy+n=

0 using
cross-Multiplication mthod were a5 follows :
Step—l . ax + by + m=(
Xtdy+npn=
X - y 5 1
d n c n c d
X : y N 1
Step-3: bn—dm  an—cm ad - be
Step-4: If ad — bc # 0 then,

bn —dm an —cm

* ad - bc and y=ad—bc

The expression ad — be plays an important role in the
above solution. The British mathematician Cayley intro-

a b

duced a speical arrangement c d

to express the number

ad—bc (a,b,c,d e R). Weather the solution of the equation
is unique or not is determine b?' the valu‘e of th(;a ab:ve
expression so such expression is cal.led (seci)nI or er:‘
Determinant’. Thus, the determinant .'S a s‘pecm vlv)ay 0
ekpressing real numbers, so the determinant is a number,

[2] Second Order Determinant :

a b
d

is
If a, b, ¢ and d are four real numbers, then
) 2

called second order determinant.

= a bandc d are called the first row and secong roy |
of the determinant respectively.

|
a b

column of the determinant respectively.

a b

- d and ¢ arecalled the principal diagonal apg 1

the secondary diagonal of the determinant respec- ‘ !

tively.
° Value or expansion of second order determinant: | il
r 33 3 : .
a b | W)
c a’i =ad - bc 3
= (Product of the elements op the Principal diagonal) ,:'ﬁ
B
= Produgt of the elements op the secondary diagonal)
1
53 \ ?
3 4 \
©8 1y 5| =(3 ><5)~(4><2)
1 \
=15~3 1.
1n
= 7 ‘ ‘l
Example-1 ; f; ’
Xample-1: Fing ¢y, Value of the following determinants. § |
i
3 1 1
i X = Ry 1
O s (ii) : {
\ X+1
5443 3. J5 ] A
(iii) : . Sin@ —cos
3+\5 5 (iv
V3 ) €osO sino
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inant and Materices
’ e Example-2 : Do as directed :
Y L5 a Ir 4, o 5, then find tl lue of .
=3, t .
W e d icn find the valuc o 3¢ 3d
Solu
2 3 @ 1| =3 Su b
0 l5 =2 x 4) ~{(-3) x 5) c 4T then find the value of sc dl
=8 —(-15) Solution :
=8+ 15 ! a b :
=23 (1) Here ¢ d =
x-1 x ad —bc=5 ...(0)
(ii) cil| TGE=DGFD-(x-x)
3a 3b - 4
o g2=_] Now, |5, 34|= 3@ Gd)-(3b) Be)
( (a=b)(a+b)=a’-b?) = 9ad - 9bc
=9 (ad - bc)
=9(5) (- from result (i))
i) 345 5-4 "
a b b
= 5+3)6-3) - B-5) 3 +5) @) Herey2e:d) %
=62 - - B -5 ad = be = -
(- (a—b) (@a+b)=a>-b) 5 b :
-(25-3)—(9-5) Now, |5, 4|=(Ga) @)= ®) (59
=22-4 = Sad — 5bc
=18 =5 (ad — bc)
G0 —cosO = 53) (- from result (i)
=15

cos® sinB

iv)
t = (sm 0 ) (sin 8 ) — (—cos 9) (cos 0)
:
|
[
|

=sin? @ + cos? 0
(- Identity sin20 + cos?6 = 1)

=e2X‘.e—X__ex.1

=62x—x_ex
=ex__ex

=0

Exémple—3 : Solve the equaiion -

X2
® |, 1=0
x 1
@ |4 2|7

Solution :

Here,

x 2
(i) =0

2 1

©) ()-@@)=0 "



.

12 t (Mathematics &
128 Aptitudo Tost { Soft sy
\\\ S X=4=9 Solution :
x=4
a 1 -2
. % ] . 4 4 2 = O
i - (i) Here,
x)2) - = '
(zx)(_l:(l))@) 0 4 2|_ |4 2_2l4 4‘=0
as 11 1 3
2x=4
a(d-6)-1@-2-2(12-4=0
x=2 o5 a(-2)-1@-2®=0
2
¥ 2a-2-16=0
[3] Third Order Determinant : 2a=18
If a), aj, a3, b, by, b3, ¢y, ¢, and cy are nine real : 18
=—=-9
q a a L
numbers, then[8 b b3 is called third order determi- 2 3 :
' q ¢ o : i
(i) Here, |5 0 7/=30
nant. 3 122

—  Nine real numbers a, b, c;(i=1,2,3)are called the |

elements of the determinant.

— apayaz by, by, byandc, €y, cy are called first row,
second row and third row respectively.

a @ as

— b; b and by are called first column, second
q (%5) c3
column and third column respectively.

Example-7 : Solve the following equations :

2
0
1

W th &
N 9w
1]
[#%]
S

a 1
@) 4 4 2|=0 (i)
1 3

. Since one element in the second row is zero, the
expansion along the second row will be easier. Hence
expanding along second row,

x 2
31

x 3
3 2

23
1 2

-5M@4-3)+0-7(x-6)=30
S5(1)-7x+42=30
-5-Tx+42=30
=Tx+37=30

-Tx=30-37

~Ix=-17

x=

—5‘ }+0 '=30

‘_7

1. If j2 Z|=2,thenx= ........ .
(A)2 (B) -1 © -2 (D) -3
_ Ans.: (B)
x 2|
Explanation : | , 2’ =2

L E-QE)=2

x+4=2 2y =-2

x = -

x —4
2. If’ 4’=20’lhenX+y= ...........

(A) 4 (B) 5 -5
C)—4 D)
Ans. : (B) (% :
Explanation ; & = -
y 4|72
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L@ -CH0m=20
o 4x + 4y =20

s Ax+y)=20
. xty=5
S PSSP
3. lf 2 *+1 - athen XIS oo
(A)3 B)0
(€©)x5 D) +1
. x-—1 6 —12
Explanation : 2 x+1l”
L E-DE+FD-(6)Q)=12
Lox2-1-12=20
sox2=25
. x=z%5
25
3 -8
| 2 0 Sasieiine
(A)-13 (B) 19 (C)—l6
4 -8
2 | ol= e
(A) 8 (B) -8 <9
: -1 3
o g gl
(A)-18  (B)6 (©) -6
3 -
‘ 2’ _
T e |
(A)-20 (B) 20 ©)4
7 R
y x = eecssese o
(A) 2x + 2y (B) x - 2
() x2 +?2 (D) (x +)?
6 cos® sin0
—Sine cose T eessseee o

(A)2cos® (B) 1
- DDCET./ 17 / 2024-25

-

‘Multiple Choice QueStions (MCQ’,S)"L\(\?it‘Ifi "(FinaI‘Ahswers)

(D) 16

- (D)-9

(D) 18

(D)4

(©)2sin® (D)0

129
4. lOng 5 -1 I )
10g15 3 1
(A) 1 (B) -1 (C)0 (D) 2
Ans. : (A)
log15 5 -1
Explanation : logjs3 | = log;s5 + log;s3
5. log, 3 1 e
-1 log32
Ao (B) 2 ©1 D) -1
Ans. : (B)
log, 3 |
Explanation : | _, logs2| = log,3 -'log32 +1
log,3 - +1=1+1=2
" logy3

3x 9

7. If | =0, thenx = e -
6
(A) 2 B! (©)0 (D) -1
tanO secO
8. secO tan® = eiiides e
(A) 0 (B) 2secd  (C) -1 (D) 1
-1 6 =2
9. The value of the minorf 6 in 7 iS e .
-3
(A) 13 (B)-13 (C)43 (D) —43
-1 6 =2
10. The value of cofactor of 5 in 50 ; is ... .
(A) 16 (B) —-16 ©) 20 (D) —20
Answers
MmD 2 A (3 B 4 C 5 C
6) B (7) B @8 C (10) A

® D
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[B] Ma@

[4] Matrix :

Any rectangular arrangement or an array of num-
bers .enclosed in brackets such as [ ] or () is called a
matrix. We shall consider only real matrices, i.c. ele-

mne;nts or entries of the matrices will be real numbers
only.

a b c
d S
three columns. So we say that it is a 2 x 3 matrix. In

general an m x n matrix is a matrix having m rows and
n colums. It can be written as

Thus, [ ] is a matrix. It has two rows and

Fan a2 a3 a ]
@) G ax a3
a3 a4z ay a3,
1 9m1 Gm2 Gp3 Apn _J
Here a;; is the element of the matrix in '/ row and

'7th* column. In a compact form, we can write this matrix

as [a,-j]mx » 1 <i<m, 1 <j<n We denoted matrices by
A, B, C, ... etc. m x nis known as the order of the matrix.

83thfd
_72,enmx

Do as directed :

3

Y

a+2b 3c+2d
@ I, p c-d

- values of a, b, ¢ and d.

x+)y
-7

a1 If [
and y.

=

4 0
3 _s , then find the

Solution :

x+y 3

8 3
o 2]

By comparing the corresponding elements of

two matrices

x+y=8 ﬂnd x—y=2

(x+y)+(x—y)=8+2
2x =10
ox=5
Now, by substitutingx=5inx+y=8’
5+y=28 Ly=8-5=3
. x=5andy=3

a+2b 3c+2d| _ 4 0
() Here |5, p c-d 3 .55
. By comparing the corresponding elemens of
two
matrices
a+2b=4, 2a-b=3,3c+2d=0, c-d=
Adding the equation 2a — b = 3, after multiplyiy
it by 2 into the equation a + 2b = 4,
(@a+2b)+2Q2a-b)=4+2(3)
L a+2b+4a-2b=4+6
Sa=10
Substituting a = 2 in the equation a + 2b =4
2+2b=4 . 2b=2 Sb=1
Similarly, by solving the equation 3¢ + 2d=0 ad
¢c-d=-5,wehave c=-2 and d=3.
“ 8=2, b=1,c=Dandd=3

[5]1 Types of Matrices :

) Row-Matrix * Al x n matrix [ay @y @3
A1) is called a row matrix (A row matrix has o0l
one row and any number of columns.)
F i

orexample, M= [s 5 4 7] is a row mar®
of order | x 4,

La=2

Y
M1
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i .
a column matrix. A column matrix has only one

column and any number of rows.

-7
For example, N=|[ 6
3

1S a column matrix of

order 3 x 1.

Square Matrix : An » x n matrix is called a square
matriX. A square matrix has the number of rows
equal to the number of columns.

3)

2
For example, A = [_3 5:| is a square matrix of
2 1:3]
order2x2and A=| 4 0 5| is a square
7 -8 9

matrix of order 3 x 3.

C = [5] is also a square matrix of order 1 x 1.
Diagonal Matrix : If in a square matrix A = [a],
we have ay = 0 wherever i # j , then A is called a
diagonal matrix. This is square matrix in which all
entries are zero- except possibly those on the
principal diagonal.

@)

(@ 0 0 .. O
O a22 O aee O
Thus, A = 00 0 a3 0 | is a diago-
10 0 0 Ayn |

nal matrix. It is also denoted by

diag [a), axn a33 Gn -
4 00
* For example, P = |0 5 0| is a diagonal ma-
0 00

trix. It is also denoted by diag [4 5 O]

Zero Matrix : If all elements of a maltrix are zcro,
then that matrix is known as Zc€ro matrix. We
denote zero matrix by [0],x, ©F Omxn -

®)

0 0

0 0
For example, O3,,= [0 0],0,,,= [0 O] ete.
0 0

are zero matrices.
[6] Addition of two matrices and properties of

addition :
(1) Addition of two Matrices :
IfA= [aij] and B = [b,-j] are both m x n matrices,
then their sum is defined as [a;; + byl It is denoted by A
+ B.

Thus, A + B = [a;] + [b;] = [a; + byl

For the sum of two matrices, both should be of
order m x n. Their sum will also be a m x n matrix.

. : 1 1 R 2: =1
or example, | , 5 =
_1+2 11
C[2-1 341
130
14
. 2
Butif A=[53]and B= ‘:4], then A + B is not
possible, because the order of Ais 1 x 2 and the order of

Bis 2 x 1. Thus A + B is not possible as the order of A
and B are different.

(2) Properties of addition of Matrices :

(i) Commutative Law for Addition : For m x n
matricecs Aand B A+B=B +A

(i) Associative Law for addition : For m x n matri-

cesA,Band C,(A+B)+C=A+ B +C)
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(iii) The ‘Ideutity Matrix for Addition : For m x n
:atnannd zeromatrix 0, ,A+0=0+A=
Existence of Additive inverse : Corresponding to
an m x n matrix A = [a;], we have another matrix
[a;], so that lay] + [—a i1=0.

Here [, jl is called the additive inverse of A =
[a,-j]. It is denoted by — A.

Thus, A = [g;], then -A = [q, jland A+ (-A) =
(FA)+A=0

Definition of A-B : IfA= [a;;] and B = [5;] both
matrices are of order m x n , then

(iv)

A=B=A+(B) = [a;] + [-b;] = [a; - b,
For example, if A = oLl and
54 6

3 4 -2
B= :
[4 6 7]

then - B = w2 2..
' -4 -6 -7
A-B =A+(-B)

: (23—1;—3—4 2
154 6 -4 -6 -7

~|5-4 4-6 6-7

(-1 -1 1

Product of a matrix with a scalar and its
properties :
(1) Productofa matrix with scalar :

IfA=[a; ] is an m x n matrix and k € R, then the
matrix [k a; ] is called the product of the matrix A by the
scalar k. It is denoted by kA.

Thus, A = [a;], then kA = [kay]
In kA, every element of A gets multiplied by .

[7]

! then
For exnmpleA |3 -2

1 4
3A=3[3 -2

3 12
(2) Properties of Multiplicat
Scalar :

k,IeR,'then

i) (c+DA=kATIA
(iif) (k) A = k(IA)
(iv)1-A=A
(v) FDA=-A

. Do as directed ¢

J (GTU : June 2016)

jon of a matrix by

[b ] are m X.n matrices ang

1) 5] and

3 0 x 2 0
If A= , B=
4 [—3 5 6] [-2 y 4
2A =3B, then find x and y.

2 -1 1 2
I A= =
f [2 0] and B [0 2],

2A +3B.

121 [3 <24
(3) IIA=|: ], B:
3 42 1 5 0 -

)]

X+A+B=0, the find matrix X.
Solution

(1) Here2A =3B

2[3"*':3 205
-3 56 -2y 4

-

[6 02x] [6 o 15
10 12] 7 |26 3y 12]

By comparing the o

WO
) rrespondi nts of ¢
matrices, sponding eleme
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2x=15 and  3y=1g =
x=E and y=1—0
2 3
2 -1 1 2
+3B=2 +3
2A+3 [2 0] [o 2}
[4 -2 L[3 6
4 0 0 6
(443 -2+6
~ 440 0+6
(7. 4]
“ 4 6
Here, X +A+B =0
X=-A-B
=(-1)A+(1)B

1 2 1 3 -2 4
=(_1)[3 4 2}(_1)[1 5 0]
[-1 -2 -1 -3 2 —4]

|3 4 -2 Tlor s o0

[-1-3 —2+2 -1-4
~[-3-1 —4-5 -2+0

X:

(4 0 -5
4 9 2
Transpose of a matrix and its properties :

Transpose of a matrix :

If all the rows of a matrix A areé converte:d int.o
corresponding columns, the matrix so obta;ned 1'5
called the transpose of A. It is denoted by A" or A'.

IfA= [aij]mxn , then AT = [aij]nxm'
! 1 -2 3
For example, if A = [ 45 —6] ’ then
1 4
AT=|2 5
3 -6

12

(3) Skew—Symmetric Matrix :
For a square matrix A = [a;],,, , if AT =—A, then
A is called a skew-symmetric matrix. Thus, in a
skew-symmetric matrix, a; = -a; for all i and j.
0o -2 3
For example, A=| 2 0 -5], then
-3 5 0
0 2 3
AT=[2 0 5|=-A
3 -5 0
A is a skew-symmetric matrix.
o 'Find the Transpose of following matrices :
1 2]
apn A=(31
..4 2-
Ao 1 2]
(2) . _3 4-
A (1 -3 4
@ 272 12
Solution :
(1) Here, the first row is 1 2, second rowis3 1 and -

Some properties of addition and Multiplication by
a scalar regarding transpose of matrix :

(i) (A+B)T=AT+pT
(i)) (ATYT=A

(iii) (kA)T = kAT, ke R
Symmetric Matrix :

For a square matrix, A = [aij] xn » if AT=A, then
Ais called a symmetric matrix. Thus, in a symmet-

ric mafrix a; = a;; for all i and /.

Yy
1 -2 3
For example,A=|-2 4 5|,thenAT=A "
3 56

A is a symmetric matrix.

third row is 4 2. By converting all these three rows
into the corresponding columns, the first column
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e x] Here, Adsa2x 3 matrl g 2 tj,
IS _, second .3 | ns of A=3=Number of rowg o\ M.
2 nd column ig 1 and the third column is | Number of co um ibleand AB will be 2 5 . )
4 their product AB 1 possi mat;ix‘
Bis . ' B a1 CIZ:I
Let, AB = [C]Z €22
1 2
4 3
A=(3 1|, then AT = k3t 2 -1 3 ) 9 ¢
2.3142]; Now. AB = 1 = &
4 2 ow, 1 4 -1 1 4b) )
2 A= [1 2] AT = k 3] To obtain the element ¢, we have to multiply
3 4 . = . .
(2 4 firstrow [2 1 3] of the matrix A With correspq, ding
] _3 4 [ l "2 4
) A= [ J CIATE] =
=2 12 A i 21 elements of the first column | 2 | of the matrix B ang
i -1
[9] Muittiplication of Matrices and Properti '
! perties take sum of all these products,
of Matrix Multiplication : then,ws,haye {2 & :
(1) Multiplication of Matrices : 4
The product AB of two matrices A and B is defined Thus, ¢}, =[2 -1 3]| 2

only if the number of columns of A s equal to the
number of rows of B.

Thus if A = [a,-j]mxp and B = [bijlpxns then their
product AB = [cy-] mxn Where

b

+ a; nj

n
cﬁ= k};la,-k-b,g-=a,-1b]j+a,~2+b2j+.... i

To obtain the entry in i row and /1 column of
matrix AB, we multiply elements of the ith row

[a,] ap ap a,-p:l of the matrix A with corre-
in
baj
bsj :
sponding elements of the /" column of the matrix
|5 |

B and then we take the sum of all these products.

4 3

2 -1

-1

=@Q@+ED @) +B) (1)
L
=3

Similalry, we can find the remaining elements Cpp
C21 and sz alSO.

Thus,

|

@@+ EDD+0)Y-)  2)3) + (=)(=2) + ) )
M@+ @@+ 1) @ )+ @)+ =)W

}

AB

[8-2-3 64243
L4+8-1 3-8

3 1
13 -6

Properties of Matrix Multiplication :

(2)

(1) Matrix multiplication is not commutative
for matrices A ang B, it is not necessary e

3JandB= 2-=2

For example, A = [, -1 o

4

AB is €qual to BA.
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) Associative Law :

For matrices A =

[afj]mxm B = [b,-j],,xp and

C=[¢jlpxq > then A(BC) = (AB) C.
A3) Distributive Laws :
(i) For matrices A=[a;], . B=[b, ilnxp 20
C = [cjlyxp > then A (B + C) AB +AC
(i1) For matrices A = (9] s B = [0 and
[cU]nxp , then (A + B) C = AC + BC.
,(4) IfA [ ij mxn and B [bU]HXp’ then (AB)T e
BTAT.

Unit Matrix/Identity Matrix :

A square matrix in which all elements on principal
diagonal are 1 and the rest of them are 0 is called
an identity or a unit matrix. Identity matrix is
denoted by .
Thus, I = [a;],xn
where a; =1, i=]
=0,

3)

i#]
1 0] . e e
Thus, I= g 1 is an identity matrix. It is de-

noted by I, or Ip. |
ThusI, isannxn identity matrix.

[fA = [aglpn » then Al =[A=A,

(4) Scalar Matrix :
Ifk € R, then kI, is called a scalar matriX.
5 00
Thus, A=|0 5 0|=5]3
0 0 S
Here, k=5 e R,so Ais a scalar matrix.
Note: A2=A-A,A3=AZ-A,. LAT=(AT) A
and2=pPB=M=..=1"=1L
* Do as directed :
M fa=|> 1] and B = 3 _1], then find AB.
15 3 -5 2
® 1fa- [1 2] then find A%
3 4| -

Solution :

2. 1] 30-1
G a8 =l 3}{—5 2

Q3+ (=5 @) 1)+(1)(2)}
)3 +3) (=5 BN+ (@)
[ 6-5
“|15-15

2+2 _ 1 O
—5+6| |0 1
(2) A2 =A-A

125751 #2
o i e R L
% [(1)(1) +(2)(3) (@) + (2)(4)}
LM+ @B) B +HE

1+6 2+8 7 10
3412 6+16 15 22
[10] Determinant of a Matrlx -

If all the entries of a square matrix are kept in their
respective places and the determinant of this array is
taken, then the determinant so obtained is called the
determinant of the given square matrix. If A is a square
matrix, then determinant of A denoted by |A| or det A.

Thus, for3 x 3 matrix

a;n

A a3
A=[allAl=|ay an
ay) ay a3

and for 2 x 2 matrix B = [b;], |B| = by bl?
’ by b

F e lfA=|> 2|4 _12 S
or example, =, 4,.ch\Al— -
:8_3:5.
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I mtnnl Results : \
e  Somelll ing re .
. I = e 0 We shall accept the following resultg W'lhoul
fA<[0 secp tan@ [, then find |A|. ol e
0 00 seco Py For 2 x 2 matrix A, adj (adj A) = A
(2) For 3 x 3 matrix A, A (adj A) = (adj 4 A
I 0 o = Al
Solution : = .
Olution : [A|= (0 sech . Ty 2 (ad] AT

tan8| = sec2g — tan2 = |
0 tan@ seco .

[11] Adjoint Matrix :

.For a given Square matrix A, if we replace every
entry in A by its cofactor as in |A and than the transpose

Thus the adjoint matrix of a square matrix
A=lag],,, isadj A= (Al » Where A, is the cofactor
of the element a;; in |A].

If
o 022] we replace apy, apy, 4y,

ay, by their cofectors A 11> Apg, Aj, A,y , then we get

Al Ap

the matrix [ Ay A ] The transpose of this matrix is
21 Ap

[A“ Az'} which is adj A
Ap Ay 1A

. A A [ ay
Thus, adj A = [A } = ["QZI

“alzJ
a

Thus, to obtain the adjoint of 2 x 2 matrix,
interchange the elements on the principal diagonal and
change the sign of the elements on the secondary

diagonal.

) aqz ap
Similarly, if 3 x 3 matrix A = |a,, ay axy|,
a31 a3y ayp

A“ A]2 Al3
thenadj A=[Ay; Axp Ay
A3 Ap Ag

€)N|

« Do as directed :

1 -2 A
0)) IfA=[2 _1], then find adj A

Solution :

1 =2
(1) Here, A=[2 -lJ

12
adiA=|_, |

(Interchange the elements on principal diagonal of
A and change the sign of elements on the second-

ary diagonal.)
] Inverse of a Matrix :

For a square matrix A, if there exists another
Square matrix B, such that AB=]= BA, then B is called
an inverse matrix of A.

Itis clear that if B is an inverse of A, then A is an
inverse of B. Inverse of A is denoted by A-1,

* = Non-Singular Matrix and Singular Matrix :

A square matrix A is sajd to be non-singular if it
has an inverse matrix. If A is a non-singular matrix, then
A1is also non-singular matrix and (A )y 1=4

' Singular Matrix * A matrix which is not non-
singular is called 4 singular matrix.

*  Some important results for inverse of a
matriyx :

We shal] accept the following results without
proof.

(1) Ifinverse of matrix A exists, then it is unique.

(2) '1: lSquare matrix A s non-singular if and only if
# 0.
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If A is a non-singular matrix, then jts inverse
matrix

?)

A = adiA),

|A
@ A=A
5 (@B =BTlAT
© @Y =@
) Find the inverse of the following matrices :
e 4
1) A=_ | -6 3
B [ sin®@ cos®
?2) A= | —cos® sin@
— -l _2
@) A= (2 3
Solution :
= -8 4 24
(1) Here, |Al=| o ;|=-24+24=0
A is a singular matrix
A-! does not exist.
(2) Here,
A= sin® Cf’se = sin20 +cos20=1# 0
—cosO sin®
A1 exists
sin@ —cos@
N ) A= |
ow, adj A [cose sin@ :|
-1 1 a 1 | sin® —cose]
Al = Al (adj A) = 1 |cos®. sin®
el sin® —0059:’ = AT
" |cos® sin®

-2
3) Al=|! =3+4=7%0
) Here, |A| 5 o

A-! exists.

ODCET / 18 / 2024-25

-

_ 3 2

Now, adj A = _3]
Al = == (adj A)

Al S

A2

[12] Solution of System of linear Equations in
two variables :

SIS § 58]
2N — QA

In the previous standards,’we have learned the
method of elimination, method of substitution, cramer's
method for the solution of system of linear equations in
two vairables. Now we will look at how the matrix is
useful to solve the system of linear equations.

Let,

ayx +apy = by

ayx+ayy=b,

are the system of two linear equations of two
unknown x and y.

We can represent this system of equations in the
matrix form as follows.

o b)) -
ay an|ly| |k - (@)

If we take A = 012], X=[x] and B = b ,
~ axy|. y b,

then (i) can be written as follows.

AX=B . (i)

Now if A is a non-singular matrix, i.e. |A| # 0, then
A1 exists, so multiplying by A~! on both the sides of the
equation (i) '

a)

L 921

A-1(AX) = A-1B
(A~'A) X = A-1B
IX =A-'B

1
= A-l —_ i
X=A"'B or N (adjA) B
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N if A-lp _ | €
ow, if A B*Lz],then

from X= A-lg
o
y ¢

x = — s . .
¢y and Y = ¢, is the unique solution of the
System of lineay €quations.

S(.)lve the following System of linear equations
using matrijx method :

(1) Zx—y=4, 3x+}’=1
Solution :

(1)  Here,2x -y =4
3x +y= 1
2 . i
: 2 -1
Now, |A| = 3 1| =2+3=5=0
System of equation has a unique solution.
| i 2
1) IfA=|3 1|,then AT=.....
4 2
[1 3 4
(A) A (B) 2 1 2
[2 1
1 -3 4 1 3
D
© [—2 ! —2] (_)_2 4
Ans. : (B)

Explanation : |

the first row is 1 2, second row is 3 1 and
I‘}Ifrde’row is4 2.By converting all these three rows
thir .

: the first column
. onding columns,
into the corresp

\Sk"n

11
Now, adj A = [_3 21'
1 i djA)B
. X=AT'B=13 (adj
]
3 21

(@) + (1) (1) }
(B @+@ W

Lo X=

W | —

W | —

| —

[ 4+1
|-12+2
1[5
5(-10

HyH

Cox=lud y=22

1
1S, second column is

3 .
1 and the third columns

12 4
A={3 | ,thenAT=[l 31 2]'
4 2 ’
o IfA=|:3 0 - 2 0 5 and2A=3B,
3 5 ¢ 2y 4
then y = S
s 15 L
() -5 ©7. O3
Ans.:(D)
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pation : Here, 2A =3B

Expla
30.\‘-3205‘
213 5 6 2y 4

6 0 2x] 6 0 15
{_6 10 12 -6 3y 12

By comparing the corresponding elements of two

matrices
sx=15 and  3y=10
15 10
v= and y= 5
3 8 3
) If[x;y x_y] = [_7 2], then (x, ) = oo
WG B) (2, 8)
©) (5, 3) D) G, 5)
Ans.: (C)

x+y 3 8 3
Explanation : Here, | _- P e Dy

. By comparing the corresponding elements of
two matrices

x+y=8 and .x—y=2
Lty E-y)=8+2
L 2x=10

=5
Now, substitute x =5inx+y =28
S+y=8 . y=8-5=3
¢ x=5 a.nd y=3
2 - B .
91 { "33 x55] is a symmetric matriX, then
x=..
Ws ®3 . ©2 O2
Ans‘:(D)

2x-3 x—S] is a

Explanation : Here A=|: _3 5

SYmmetric matrix.
of AT - A

g

2x-3 3| _ 2x-3 x-5
x=5 5| | -3 5

By comparing the corresponding clements of two
matrices.

x—-5=-3 Lx=5-3=2

S) IfA=[2 _l} and Bz[l 2:',thc:n2A+3B=
2 0 0 2

7 4] (7 4]
®o 4 ®|4 6
7 4] [7 0]
© [6 4] D)o 4

Ans. : (B)

I

3 32l 2

Explanation : 2A+3B

4 —2] [3 6j|
] +
el 0 6
[4+3 —2+6
~ 440 0+6]
(7 4
12
it 1]
6 If[o x -2] |2| =[4], thenx = ..... .
3
(A2 (B4 (©)S (D)6
Ans. : (C)

1
Explanation : [0 x -2] [2]= [4]
3

[(0) (1) + () (2) +(=2) )] = [4]
[0+ 2x — 6] = [4]
[2x — 6] = [4]
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' -1 2
adjA=|_,
(Interchange the elements on principal diagonal of

A and change the sign of elements on the second-
ary diagonal.)

Aptitude Tost (Mathematicyg g son“‘ /
2x-6=4 3 54
S 2e=10 x=5 ® IfA= 0 4 7|, thenAQdjA)=_ - }'Z‘
=3 =5 9 |
y 2 3 12 ’ n Y— .......... . (A) 25] I (B)—25] I Kl
, (D)-283 1
(A) 4 ®B) 9 (C) 283 1
©3 D) 2 Aus. : (B) F
Ans. : (C) lExplﬂllation : We know that fora 3 x 3 Matrjy A
Aadj A) = (adj A) A=Al ;. B
Explanation : [x 3:' {2 = |13 5 4 '
y 2] 3] 7 |12 = !
[Al=| 0 4 7 =—3(36+35)—5(0+14)
[ ®Q@) +) (3)J _ [1 5] -2 -5 9
Q@+ )3 12 =-3(71)-70 + 32
2x+9 15 : _=2—5211?—38=—251
2y+6 - 12] . A(adjA)=|A|]; == 3
. 1 00
By comparing the corresponding elements of two 010
matrices =-251 6 |
2x+9=15and 2y+6=12 |
x=3 and y=3 =] 0 =251 o0
®) IfA=[2 1:,,thenade= ......... . -
-8 4
10) If A= sthenA-l=_ |
-1 -2 [1 2 ¢ [—6 ] o
D2 ®ls 2 3 -4 ‘ 10
ki el
[-1 2 [-1 -2 *) 6 -8 ® o
(C) _-2 1 (D) _‘2 1 r 1 1
Ans. : 84 ] :
© ©| (D) does not exist
: 1 -2 6.3
Explanation : Here, A = 2 - -
Ans. : (D)

Explanatiop :

-8 4
Here, |A = == B
| '_6 3‘ 24+24=0

“ Alsa singular matrix

Al does not exigt
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1 ]:""[2—1]— 2 | 3 -l
1) [2 3| [0 W oI Explanation : AB = [5 3] ' [_5 2]
2 -l 1 3
(A) (-2 3} (B) [0 (:] _ | @O+ (=5 @)D+ (1)(2)]
f ((5) 3+ ) (-5) ()(=-N+(3)(2)
r-—l 2 3 0 -
©] 3 2] (D) [1 4} _[6-5 —2+2]_[1 0
- 15-15 -5+6] [0 1
Ans. : (D)
L B (13) If A= [ S"‘Oe Cf’sﬂ, then A-! = .......... .
Egplanatlon a3 -1 l] —cosB sin
(A) AT (B)1] €0 D)A
B [1+2 l—l] Ans. : (A)
2-1 3+1 Explanation : Here,
- [3 O] |A|= i c?se = sin?@+cos?@=1=%0
1 4 —cos0  sin6
: Al exists
2 3 -
= B= = s
(12) IfA L 3] and [_5 z:l, then AB Now, adif A |:sm9 —cosB]
cosO  sinB

[0 0 10

wlo 1 ®[ |

10 0 1

© 1 o] (D) [1 0]
Ans. : (B)

(l) 12= ......... .
[0 1 [0 O]
1 0 [1 0]
©1 o] D)o 1]

(3 12] |
(&) q 1; B) [9 —6 |
3 4] 3 12]
© 9 _; (D) [9 -6 |

A-l = 1. (adj A) = 1 |:sin9 icose]
1

|Al

cos® sin®

Al = sinf —cos0 _ AT
_. cosd sin® |

Multi;’iIgChoice Questions (MCQ’s) with (Final Answers)

2
(3)  Order of the matrix [1
(A)2 x3
C)2x2

2

(A)3x3
(B)3x2
C)2x3
(D) none of these

1 2],
lllS ........ .

B)3x2
(D) none of these

1S
“4) "’.Qrder of the matrix [6 0 l]IS -------- .
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s P

(5)  Order of the matrix [2 3] is ..l )

(6)

@)

®

®

(10)

(11)

3 2
(A)2x3 B)2x2
©)3x2 (D)3 x 3
10
Order of the matrix [0 0 i] 1S cengiyen :
(A)2x3 B)3 x2
C)2x2 (D)none of these
1 2 3
Order of the matrix [ 4 5 6] iS e
S (A)3xT (B)2 x 3
©)2x2 (D)3 x3

9 —6 8
Order of the matrix [3 1 O] 1S ceveenne -

(A)3x2 (B)2 x 3
(C)3x3 (D)2 x 2
If =[l (I)J,thenAT= ..........
10 [0 0]
(A) [0 1] \(B)_0 0
[0 1]
10
© [1 'o] D)1 o
If.A=[_2] —:: 4J,menAT= .........
1 3 4
A2 -1 —2} B)A
[ 1 -2 ' 44 d
S (D)[ | -3 4
© | 4 2
2 1 3 T.= oooooooo .
IfA=[4 2 ]J.thenAr
(A) A~ (B) A
2 4 4 2 1]
12 (D)[z 13
© -~ \

].

AT =
(12) fa=|2 3| e

B
@) A (B)| 4

-1 =2 -3 5
(C)[_4 _5.4] @

e YE Tt
(13) If A is a square matrix, then A= Alisa,

matrix. :
(A) diagonal (B)column
(C) symmetric (D)skew-symmetric
(Noté . For explanation, see the solution of ey
8(3) (i) '

(14) If A is a square matrix, then A+ ATisa ..
matrix.
(A) diagonal (B) column
(C) symmetric (D)skew-symmetric

| (Note : For explanation, see the solution of ex

8(3) (1))

1 2 23
(15) [3 4:]"'{4 5| T e .

3 5]
(A) [7 9| (B) [9 7
3 7]
© [5 9 - (D) none of these

LPY T B R,
[» ANV T N
r -1 -—
w = -
l—ul W 9 e w9
; N W
—

1 4 o
(w)HA=& 4}mm2A—ﬂ=WMW.

(1 8 1 8
@A) |6 -4} B¢ 7]
-1 8 NEE
© 16 —7] D) _g 7]
(I7) If A=[5 3] and B={i],than+ﬁ’ ''''' '

: ?
W07 ) ‘
(©) [14] (D) not possible
]
|
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_peter

1 0
a8) If A=[O l]ﬂhenA2= ......... .

1 o (A)3 x4
(A) [1 o] B) [1 0] (C) 4 x3 (D)3 x 3
00 25 By R ] GA= .
© [0 1] (D)[o 1] (25) IfA [C ; ,thena}1 |
] = d b a c
19 A= [ : _z], then Al = ......... . (A) [C aJ @By 4
10 Fhosg : d -b -a ¢
(A) o 1 (B) [_5 2] ©) [_C a] M|, _a
=7 6 -2 -6 1 2 -
O s 2 D) i3 _7] (26) If A=[3 4}, then adj A = ......... :
2 2 - ) 2 4 -2
a wra=]) 3] tenar= ... wl ] o 7]
) [ ] (B)[l 4] ) 4 2
15 22 9 16 ©) [_3 1 ] D) [_3 1
7 15 4 2 (27) If A is a non-singular matrix, then ......... :
© [22 10] ) [-3 1] (A) AT=A B)AT=-A
(21) IfA,,5 and B, 4 are matrices then the order of AB (C) 1Al #0 . D)A[=
is (28) If AB =1, then matrix B = ......... ;
(A) 4 x 2 (B)2 x 4 (A) adj A (B)AT
(C)3x3 (D)AB is not possible (C) A1 (D)unit matrix
2 s 3 _ (29) If M,, 5 and N3, are matrices, then the order of
(22) IfA:[ b ]md B’=[ i 2],thenAB= .......... MN)T is ......... :
13 - (A)2 x 1 (B)3 x 1
3 -5 0 1 (C)1x2 (D)3 x 3
(A) [_1 2] ) . (B) 1 0 (30) IfAs,,and (BA),,, are matrices, then the order of
Bis ......... 5
©/s ot 3] (A)3x2 B)2 3
‘ - (©2x2 (D)3 x 3
o Answers
23) IfA=[1 3 2] and B=|2 ,then AB = ......... . .
1] ‘ mDp @D A A @WC (9B
(A) not possible ®)[9] ®@Aa MB & B 9 A a0C
anc (12B  (13) D ° (14 C (15A
c o . > 16C and (8 C (19)C Qo)A
1x1
) 1 x , 5 2 21)B (22) C (@3B QHA (25 C
@)Cc @nc @28 C (@9C (3o)B
\

Q@4) 1 Ag,qand By, 4 are matrices then the order of AB

LS e . ,
(B)4 x 4

* Kk




