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[1] Introduction:

<br>

-In standard 10, we have learned the Cross

<br>

Multiplication' method for the solution of system of linear

<br>

equations in two variables.

<br>

Step-1: + byt m=0

<br>

Step-2:

<br>

The setps for finding the solution of the system of

<br>

linear equations ax + by t m= 0 and cx t dy + n=0 using

<br>

cross-Multiplication
mthod were as follows :

<br>

Step-3 :

<br>

Cx + dy+n=0

<br>

brm

<br>

bn - dm

<br>

1. Determinant and Matrices

<br>

Step-4: If ad- bc + 0 then,

<br>

Cm

<br>

bn - dm

<br>

ad - bn and y=

<br>

duced a speical arrangement

<br>

MATHEMATICS

<br>

[A]Determinant

<br>

1

<br>

ad - bc

<br>

called second order determinant.

<br>

an - Cm

<br>

The expression ad- bc plays an important role in the

<br>

above solution. The British mathematician Cayley intro

<br>

ad - bc

<br>

c d O express the number

<br>

ad– bc (a, b, c, d e R). Weather the solution of the equation

<br>

expression so such expression is called (second order)

<br>

Determinant'. Thus, the determinant is a special way ofl n

<br>

expressing real numbers, so the determinant is a number.

<br>

[2] Second Order Determinant :

<br>

If a, b, c and d are four real numbers, then

<br><br>

a b

<br>

c dS

<br>

(i)

<br>

a, b,c and d are called the elements of the determinan

<br>

b and c d are called the first row and second ro

<br>

of the determinant respectively.

<br>

C

<br>

Aptitude Test (Mathematics &

Soft

<br>

b

<br>

and are called the first column and second

<br>

column of the determinant respectively.

<br>

e.g.

<br>

d

<br>

d and are called the principal diagonal and

<br>

the secondary diagonal of the determinant respec

<br>

tively.a

<br>

3

<br>

Value or expansion of second order determinant:

<br>

2

<br>

c

<br>

is unique or not is determine by the value of the above
Example-1:

Findthe value ofthefollowing determinants.

<br>

- (Product of the elements on the principal diagonal)

<br>

Produçtofthe elements on the secondary diagonal)

<br>

= ad - bc

<br>

(3x 5)-(4 x 2)

<br>

= 15–8

<br>

5+N3 3- V5

<br>

(ii)

<br>

(iv)

<br>

+1

<br>

sin 0 -cos0

<br>

Cos

<br>

sin 9

<br>
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<br>

Solution:

<br>

üi)

<br>

iv

<br>

-(2x 4)-(-3) x 5)

<br>

- 8-(-15)

<br>

= 22 -4

<br>

= 18

<br>

= 8+ 15

<br>

5+N3 3- 5|

<br>

= 23

<br>

x+1|

<br>

3+V5 5-3

<br>

cos

<br>

= (5+ V3) (5-V3)- (3-/5) (3 + V5)

<br>

- (5² - (V3)') - (3² -(V5)²)

<br>

=(25-3)
– (9- 5)

<br>

=|

<br>

sin -cos |

<br>

e

<br>

= (x– 1) (x + 1) -(* x)

<br>

= 2-12=-1

<br>

sin

<br>

= sin + cos²

<br>

(:: (a -b) (a + b) = a'-b2)

<br>

= (sin 0 ) (sin )-(-cos 0) (cos )

<br>

(:: (a- b) (a + b) = a'- b2)

<br>

(:: Identity sin0 + cos?0 = 1)

<br>

= e2r.e-*-e. 1

<br>

= e2r-x-e

<br>

=e-et

<br>

= )

<br>

Example-2 : Do as directed :

<br>

(1)

<br>

(2)

<br>

Solution :

<br>

(1)

<br>

(2)

<br>

)

<br>

a b

<br>

(ii)

<br>

Here

<br>

)

<br>

Now,

<br>

Here

<br>

Now,

<br>

Solution :

<br>

d

<br>

b

<br>

Here,

<br>

la b

<br>

3a

<br>

=5, then find the value of

<br>

|3c

<br>

=3, then find the value of

<br>

ad- bc'=5ss ...(i) irtf 1

<br>

|a b

<br>

36|

<br>

ad - bc=3

<br>

2

<br>

3d

<br>

5a b

<br>

|5c d

<br>

-3a) (3d) - (36) (3c)

<br>

=9ad - 9bc

<br>

=9 (ad- bc)

<br>

=9(5)

<br>

= 45

<br>

Example-3 : Solve the equation :

<br>

- (5a) (d)- () (5c)

<br>

=15

<br>

...i)

<br>

|3a 3b

<br>

(x) (1)- (2)(2) =0

<br>

|3e 3d

<br>

5a b

<br>

(": from result (i))

<br>

5c d

<br>

aF5 (ad- bc), uiui

<br>

=5 (3) (:: from result (i))

<br>

127

<br>
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<br>

(i)

<br>

nant.

<br>

1.

<br><br>

(i)

<br>

Here,

<br>

(3] Third Order Determinant :

<br>

numbers, then

<br>

X-4= 0

<br>

C

<br>

(x)(2) -(1)(4) = 0

<br>

lf a1, a, a3, b] b, b3, C1, C, and c3 are nine real

<br>

If

<br>

2r -4 = 0

<br>

2r = 4

<br>

1 3

<br>

4

<br>

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

<br>

elements of the determinant.

<br>

(A) 2

<br>

aj, az, az; bj, bz, bq and cj, C,, C3 are called first row,

<br>

second row and third row respectively.

<br>

a 1 -2

<br>

Ans. :(B)

<br>

column and third column respectively.

<br>

Example-7: Solve the following equations :

<br>

Explanation

<br>

b b

<br>

C2 C3

<br>

4 4 2= 0

<br>

is called third order determi

<br>

and b are called first column, second

<br>

C3

<br>

(iü)

<br>

(B) -1

<br>

then x =

<br>

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

<br>

x 2 3

<br>

5 0

<br>

3 1

<br>

=30

<br>

(C) -2

<br>

Solution:

<br>

(D) -3

<br>

()

<br>

(i)

<br>

Here, 4 4

<br>

2.

<br>

a

<br>

13

<br>

a =

<br>

Aptitude Tost (Mathomatics &

SottSkil

<br>

1 -2

<br>

a(4- 6) -1 (4- 2) - 2 (12 - 4) = 0

<br>

.:. a(-2) -1 (2) - 2 (8) = 0

<br>

-2a = 18

<br>

-2a -2- 16 = 0

<br>

18

<br>

1

<br>

2 =0

<br>

(A) 4

<br>

Ans. : (B)

<br>

x 2 3|

<br>

Here,5 0 7=30

<br>

|3 1 2

<br>

Since one element in the second row is zero, the

<br>

expansion along the second row will be easier. Hence

<br>

expanding along second row,

<br>

=-9

<br>

Explanation :

<br>

Multiple Choice Questions (MCas) (Solution with Explanation)

<br>

5 (4-3) + 0-7(x -6) = 30

<br>

-5 (1) -7x +42 =30

<br>

-7x +37 = 30

<br>

-5-7x + 42 = 30

<br>

-7x = 30-37

<br>

-7x =-7

<br>

.. 2x + 4 =2

<br>

3

<br>

-0

<br>

(B) 5

<br>

.:. 2x = -2

<br>

20, then x +y

<br>

=.

<br>

(C) -4

<br>

(D) -5

<br>
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<br>

3.

<br>

1.

<br>

2

<br>

3.

<br>

4.

<br>

(*) (4) - -4) () = 20

<br>

Explanation :

<br>

6.

<br>

4x + 4y = 20

<br>

.. 4(x + y)= 20

<br>

.. xty=S

<br>

(A)±3

<br>

(C) ± 5

<br>

x2= 25

<br>

(A)-13

<br>

.:. x-1- 12 = 20

<br>

(A) 8

<br>

.:. (r-1) (x + 1)- (6) (2) = 12

<br>

(A) -18

<br>

(A)-20

<br>

(A)2x +2y

<br>

(C) ² + y²

<br>

cos

<br>

2 +=12

<br>

-sin

<br>

=

12, then x=....

<br>

6

<br>

sin

<br>

(B) 19

<br>

cos 0

<br>

(B) 6

<br>

(B) 0

<br>

.....i

<br>

(B) 20

<br>

(D) ± 1

<br>

(B) -8 (C)9

<br>

(A) 2cos0 (B) 1

<br>

DDCET/ 17 /2024-25

<br>

(C) -16(D) 16

<br>

(C) -6

<br>

(C) 4

<br>

(B) *2- y2

<br>

(D) (* + y)?

<br>

(D)-9

<br>

(D) 18

<br>

(D) 4

<br>

4.

<br>

(C) 2 sin (D)0

<br>

Ans. :(A)

<br>

|logs5

<br>

Explanation :

<br>

| logs3

<br>

.

<br>

(A) 1

<br>

8.

<br>

9.

<br>

Ans. : (B)

<br>

10.

<br>

|log23

<br>

Explanation :

<br>

Multiple Choice Questions (MCQ's) with(Final Answers)

<br>

-1

<br>

(A) 0

<br>

If

<br>

(A) 2

<br>

3x 9

<br>

tan

<br>

|2 6|

<br>

sece

<br>

(A) 0

<br>

|log1s5 -1

<br>

|logs3

<br>

log3 2|

<br>

(A) 13

<br>

|log,3

<br>

(A) 16

<br>

-1

<br>

(B) –1

<br>

log23

<br>

sec0

<br>

(B) 2

<br>

tan 0

<br>

1

<br>

(1) D (2) A

<br>

(6) B (7) B

<br>

1

<br>

log3 2|

<br>

= logs5 + logs3

<br>

log, 3

<br>

(C) 0

<br>

(B) 2sec

<br>

= log(6 x 3) = logs15= 1

<br>

(C) 1

<br>

(B) -13

<br>

0,then x =......

<br>

= log,3 · log,2 + 1

<br>

The value of the minor of 6 in

<br>

+1 =1+1=2

<br>

(B)

<br>

1(C)

<br>

0(D) –1

<br>

(C) -1

<br>

The value of cofactor of 5 in

<br>

-1

<br>

(B) -16

<br>

Answers

<br>

(C) 43

<br>

-

<br>

(D) 2

<br>

5 0

<br>

6

<br>

(D) -1

<br>

5 0

<br>

(C) 20

<br>

(D) 1

<br>

4 1 3

<br>

-2

<br>

7

<br>

6 -2

<br>

4 1 -3|

<br>

is

<br>

(D) -43

<br>

129

<br>

is

<br>

(3) B (4) C (5) C

<br>

(8) C (9) D

<br>

(10) A

<br>
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<br>

[4] Matrix :

<br>

Any rectangular arrangement or an array of num

<br>

bers enclosed in brackets such as or () is called a

<br>

matrix. We shall consider only real matrices, i.e. ele

<br>

ments or entries of the matrices will be real numbers

<br>

only.

<br>

Thus,

<br>

(1) If

<br>

three columns. So we say that it is a 2 x3 matrix. In

<br>

general an m x n matrix is a matrix having m rows and

<br>

n colums. It can be written as

<br>

a21

<br>

(2) If

<br>

ay1

<br>

aml

<br>

and y.

<br>

|a b

<br>

ay2

<br>

Solution:

<br>

am2

<br>

a+26 3c+2d]

<br>

|2a-b c-d

<br>

am3

<br>

Here a,, is the element ofthe matrix in 'th row and

<br>

";h column. In a compact form, we can write this matrix

<br>

as [a]mxn 1 Sism, 1 sjsn. We denoted matrices by

<br>

A, B, C,
... etc. m%n is known as the order of thematrix.

<br>

Do as directed :

<br>

two matrices

<br>

values of a, b, c and d.

<br>

(1) Here
-7

<br>

is a matrix. It has two rows and

<br>

ain

<br>

(B] Matrix

<br>

a3n

<br>

ann

<br>

8 31

<br>

,
then find x

<br>

then find the

<br>

By comparing the corresponding elements of

<br>

(2)

<br>

two

<br>

.:

<br>

(5]

<br>

..

<br>

(1)

<br>

x+y=8 and x -y=2

<br>

Aptitude Test (Mathematics &

SoftSkh

<br>

(x+y) + (x-y) =8+2

<br>

2x = 10

<br>

Now, bysubstituting x =5 in x +y=8.

<br>

..
y=8-5 =3

<br>

5+y=8

<br>

x=5 and y =3

<br>

|a+2b 3c+2d|

<br>

Here2a-b

<br>

matrices

<br>

..
By comparing the corresponding elements of

<br>

+ 2b =4, 2a -b=3, 3c + 2d= 0, c- d=s

<br>

Adding the equation 2a-b=3, after multiplying

<br>

it by 2 into the equation a + 2b =4,

<br>

c-d

<br>

.:: b=1

<br>

Similarly, by solving the equation 3c + 2d=0 and

<br>

c-d=-5, we have c=2 and d=3.

<br>

(a+ 26) + 2(2a–b) =4+2 (3)

<br>

a+ 2b + 4a- 26 4+6

<br>

Sa= 10

<br>

.a-2

<br>

Substituting a =2 in the equation a + 2b = 4

<br>

2+ 26 = 4 ..
26 =2

<br>

.:. a=2, b= 1, c=2 and d=3

<br>

Types of Matrices:

<br>

Row Matrix:A 1x n matrix [a1, a12 13

<br>

an] is called aa row matrix.(A rOw matrix has only

<br>

one row and any number of columns.)

<br>

For example, M= (5 2 4 7| is a row matix

<br>

of order 1 x 4.

<br>

(2) Column Matrix : Annxl marix

<br>

is
called

<br>
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<br>

a column matrix. A column matrix has only one (5)

<br>

column and any number of rows.

<br>

For example, N =

<br>

order 3 x 1.

<br>

(3) Square Matrix : An n xn matrix is called a square

<br>

For example, A :

<br>

order 2 x 2 and A =

<br>

matrix of order3x3.

<br>

Thus, A =

<br>

0

<br>

0*

<br>

3

<br>

matrix. A square matrix has the number of rowsr61 Addition of two matrices and properties of

<br>

equal to the number of columns.a?

<br>

0

<br>

diag 41 a22

<br>

0

<br>

is a column matrix of

<br>

C= [5] is also a square matrix of order 1x 1.

<br>

(4) Diagonal Matrix : Ifin a square matrix A= [a,],

<br>

we have a; =0 wherever i#j, then A is called a

<br>

diagonal matrix. This is square matrix in which all

<br>

entries are zero except possibly thoseon the

<br>

principal diagonal.

<br>

0

<br>

0

<br>

az3

<br>

2

<br>

4.

<br>

7

<br>

is a square matrix of

<br>

1 3]

<br>

05 is a square

<br>

-8 9

<br>

nal matrix. It is also denoted by

<br>

0

<br>

UnnJ

<br>

is a diago

<br>

[4 0 0|

<br>

For example, P = 050| is a diagonal ma

<br>

0 0 O

<br>

trix. It is also denoted by diag [4 5 0].

<br>

(1)

<br>

Zero Matrix : If all clements of a matrix are zero,

<br>

then that matrix is known as zero matrix. We

<br>

denote zero matrix by [0]mxn Or Omxn

<br>

For example, O3x2=

<br>

(2)

<br>

are zero matrices.

<br>

()

<br>

(ii)

<br>

addition:

<br>

Addition of two Matrices :

<br>

IfA= [a,] and B = [b;] are both m x n matrices,

<br>

then their sum is defined as [a,; + b;]. It is denoted by A

<br>

+ B.

<br>

Thus, A + B= [a,]+ [bjl= [ay + bijl

<br>

For the sum of two matrices, both should be of

<br>

order nm × n. Their sum will also be a m × n matrix.

<br>

0 0,O2x2

<br>

For example,

<br>

[1 1|

<br>

2

<br>

[1+2 1-l

<br>

131

<br>

But if A = [5 3] and B

<br>

etc.

<br>

4

<br>

possible, because the order of A is lx2 and the order of

<br>

B is 2 x 1. Thus A + B is not possible as the order of A

<br>

and B are different

<br>

|, then A + B is not

<br>

Properties of addition of Matrices :

<br>

Commutative Law for Addition : For m x n

<br>

matrices A and B, A+ B= B +A

<br>

Associative Law for addition : For m xn matri

<br>

ces A, B and C, (A+ B) +C =A+(B + C)

<br>
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<br>

(i) The Identity Matrix for Addition : For m x n|

<br>

matrix A andzero matrix 0.n,A +0=0+A=

<br>

A

<br>

(iv) Existence ofAdditive inverse : Corresponding to

<br>

an mx n matrix A= [a;], wve have another matrix

<br>

(a], so that [a] + -a]= 0.

<br>

Here (-a,] is called the additive inverse of A =|

<br>

(a]. It is denoted by – A.

<br>

Thus, A = [a;], then -A= a,] and A+ (-A) =

<br>

(-A) + A =0

<br>

Definition of A - B:IfA=[4,;] and B =[b] both

<br>

matrices are of order m x n, then

<br>

A-B=A +(-B)= [a]+ [-b]= [ay- bjl

<br>

For

<br>

then

<br>

example, if A =

<br>

-B

<br>

..
A-B =A+ (-B)

<br>

=

<br>

|2 3 -1|

<br>

|5 4

<br>

propertles :

<br>

2

<br>

|-3 4

<br>

[2-3 3-4 -1+2|

<br>

-1 -1 11

<br>

and

<br>

5-4 4-6 6-7|

<br>

(1) Product of a matrix with scalar :

<br>

IfA=(a;] is an mxn matrix andke R, then the

<br>

matrix (k a,] iscalled the product of the matrix A by the

<br>

Scalar k. It is denoted by kA.

<br>

Thus, A = [a,], then kA = [ka,]

<br>

In kA, every element ofA gets multiplied by k.

<br>

Forexample A :

<br>

Scalar :

<br>

(3)

<br>

Aptitudo Tost
(Mathomatlcs & SottSkin'

<br>

(2) Properties of Multiplication of a matrix bya

<br>

(iii) (k) A = k{lA)

<br>

3A = 3

<br>

(ii) (k + )A= kA + A

<br>

(iv) 1 ·A =A

<br>

IfA = [a:] and B = [bj are m xnmatrices and

<br>

|k, le R, then

<br>

) k(A+ B) = kA+ KB

<br>

(v) (-1)A=-A

<br>

(2) If A =

<br>

Do as directed :

<br>

2A + 3B.

<br>

Solution:

<br>

L-3 5 6|

<br>

-

<br>

71 Product of a matrix with a scalar and its(1) Here 2A = R

<br>

2

<br>

2A = 3B, then find x and y.

<br>

[1 2 1]

<br>

3

<br>

41

<br>

9 -6]

<br>

matrices.

<br>

121

<br>

3 0 x]

<br>

-3 5 6|

<br>

0 2x

<br>

-6 10

<br>

and B =

<br>

B=

<br>

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

<br>

then

<br>

B=

<br>

(GTÜ: June2016)

<br>

3 -2 4

<br>

2 0 S

<br>

and

<br>

-2 y 4

<br>

and

<br>

[6 0 15|

<br>

then find

<br>

By comparingthe corresponding elements oftwo

<br>
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<br>

2x = 15

<br>

X=

<br>

15

<br>

(2) 2A + 3B= 2

<br>

2

<br>

For

<br>

(3) Here, X + A + B = 0

<br>

and

<br>

7 41

<br>

.. X=-A–B

<br>

and

<br>

4+3-2+61

<br>

|4+0 0+6

<br>

A =-2

<br>

=(-1) A + (-1)B

<br>

-1 -2

<br>

|-3 -4

<br>

3y = 10

<br>

example, if A=

<br>

41

<br>

y=

<br>

-2+2-1–4|

<br>

|-3-1 -4-5 -2+0

<br>

5

<br>

3 -6

<br>

10

<br>

I5) Transpose of a matrix and its properties :()

<br>

)) Transpose of a matrix:

<br>

3

<br>

Ii all the rows of a matrix A are converted into

<br>

corresponding columns, the matrix so obtained is(2)

<br>

Called the transpose of A. It is denoted by A' or A.

<br>

IfA=[a;],mxn
,
then AT= [almxm

<br>

3 -2 4

<br>

5

<br>

3

<br>

1 -2

<br>

5 -6

<br>

then

<br>

(3)

<br>

Some properties of addition and Multiplication by

<br>

a scalar regarding transpose of matrix :

<br>

(2) Symmetric Matrix :

<br>

() (A+ B)T = AT + BT

<br>

(1)

<br>

(ii) (AT)T =A

<br>

(iii)(kA)T = kAT, k e R

<br>

For a square matrix, A- [ajJmxn
,

ifAT = A, then

<br>

Ais called a symmetric matrix. Thus, in a symmet

<br>

ric matrix a; = a,;for all iand j.

<br>

For example, A =-2

<br>

(3) Skew-Symmetric Matrix:

<br>

For example, A =

<br>

A is asymmetric matrix.

<br>

A' =|-2 0

<br>

For asquare matrix A =[a;]nxnifAT = -A, then

<br>

A is called a skew-symmetric matrix. Thus, in a

<br>

skew-symmetric matrix, a, =-a, for all i and .

<br>

Solution:

<br>

2

<br>

3 -5

<br>

3

<br>

1 2

<br>

A =3 1

<br>

1 -2 3|

<br>

4

<br>

-3

<br>

4 51. then AT =A 4

<br>

5 6

<br>

2

<br>

0 -2

<br>

A is a skew-symmetric matrix.

<br>

5=-A

<br>

Find the Transpose of following matrices :

<br>

37

<br>

133

<br>

-5. then

<br>

Here. the first row is 1 2, second row is 3 1 and

<br>

third row is 4 2. By converting all these three rows

<br>

into the corresponding columns, the first column

<br>
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<br>

(3)

<br>

is

<br>

(1)

<br>

4

<br>

2

<br>

1

<br>

9 Second column is

<br>

1 21

<br>

Cij =

<br>

A =3 1|, then

<br>

|4 2|

<br>

a;2

<br>

k=l

<br>

of Matrix Multiplication :

<br>

Multiplication of Matrices :

<br>

3

<br>

i.AT-;

<br>

The product AB oftwo matrices A and B is defined

<br>

only if the number of columns ofA is equal to the

<br>

number of rows of B.

<br>

and the third column is Number of columns ofA=3 = Number ofrows
oiB.S

<br>

their product AB is possibleand AB will be 2 x2 malix,

<br>

AT=

<br>

Thus if A = [aJmxp and B = [bipx then their

<br>

product AB = [cmxn Where

<br>

a

<br>

For example, A :

<br>

sponding elements of the jth column

<br>

[2

<br>

To obtain the entry in ¡h row and th column of

<br>

matrix AB, we multiply elements of the th row

<br>

-1

<br>

4

<br>

ai, of the matrix A with corre

<br>

[9) Multiplication of Matrices and Propertiesen we bave to take sum of all these products.

<br>

1 31

<br>

3]

<br>

1 -2

<br>

bj

<br>

-1|

<br>

4 28 (

<br>

baj

<br>

byj

<br>

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

<br>

b,

<br>

bnj

<br>

of the matrix

<br>

and B =

<br>

4

<br>

3

<br>

2 -2

<br>

Here, Ais a 2 x 3 matrix and B iis a 3 x *2matik.

<br>

Let, AB =

<br>

Aptltude Test(Mathomatlcs & SollSklN

<br>

Now, AB

<br>

=4

<br>

C12 C22.

<br>

Thus, C11

<br>

elements of the first column

<br>

2 -1

<br>

Thus,

<br>

AB =|

<br>

To obtain the element Cj1, we have to multiplyth

<br>

first row [2 -1 3 of the matrix A with corresponding

<br>

=3

<br>

4

<br>

(2)(4) +(–1)(2) + (3)(-1)

<br>

LO(4) + (4) (2) + (-1) (-)

<br>

3 11]

<br>

|13 -6|

<br>

2 -2

<br>

4

<br>

|8-2-3 6+2+3]s

<br>

|4+8-1 3-8-1|

<br>

- [2 -1 3]|

<br>

1

<br>

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

<br>

=8-2-3

<br>

Similalry, we can find the remaining elements Cy

<br>

C1 and c,2 also.

<br>

2 of the matrix B and

<br>

AB is equal to BA.

<br>

4

<br>

(2)(3) + (-1(-2) + (3) (0)|

<br>

() (3) + (4)(-2)+ (-1) 0J

<br>

(2) Properties of Matrix Multiplication :

<br>

(1) Matrix multipiication is not Commutative i.e

<br>

for matrices A and B, it is not
necessary tha

<br>
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<br>

(3)

<br>

(2) Associative Law :

<br>

For matrices A = [amxy B = [bjnxp and

<br>

C=[ejlpxg » then A(BC) = (AB)C.

<br>

(3) Distributive Laws
:

<br>

(1) For matrices A = [ajmx B=[bxp and

<br>

C= [Cijlnxp then A (B + C) =AB + AC.

<br>

(ii) For matrices A = [aJmxn B= [bjmxn and

<br>

C=[ciJnxp then (A + B)C= ÁC + BC.

<br>

(4) IfA= [ajmxnand B = [b],xp then (AB)T =

<br>

BIAT,

<br>

Unit Matrix/Identity Matrix :

<br>

Asquare matrix in which all elements on principal

<br>

diagonal are 1 and the rest of them are 0 is called

<br>

denoted by I.

<br>

Thus, I= ajlnxn

<br>

Thus,

<br>

an identity or a unit matrix.. Identity matrix ise

<br>

noted by l,x2 0r lh.

<br>

where a=,

<br>

0

<br>

i=j

<br>

=0,i#j

<br>

Thus I. is an n X n identity matrIX.:

<br>

IfA = [a,lv, then AI, = I,A =A.
H

<br>

(4) Scalar Matrix :

<br>

Ifke R, then kI.. is called a scalar matrix.

<br>

(1) If A=

<br>

Thus, A =05 0= 51;it.y

<br>

0 0

<br>

5nie io

<br>

(2) If A=

<br>

|5 0 01

<br>

and [2 = 3 = 14 =... = 1n=I.

<br>

Do as directed : ieae

<br>

Here, k =5 e R. so A is a scalar matrix.

<br>

Note : A2=A-A, A3 = A2.A,., An= (An=l)·A

<br>

Solution:

<br>

(1) AB

<br>

and B =

<br>

then find A2,

<br>

=

<br>

is an identity matrix. It is de-101 Determinant of a Matrix:

<br>

then findAB.

<br>

6-5

<br>

-2 +2|

<br>

1S-1S -5+6|

<br>

(2) A2 =A A

<br>

|(2)(3) + () (-5)

<br>

L()(3)+ (3) (-5)

<br>

21|12

<br>

afoa) +4 (2)(3)(i)(2) + (2)(4)|

<br>

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

<br>

l+6 2+8

<br>

3+12 6+16|| 15 22

<br>

If all the entries of a square matrix are kept in their

<br>

respective places and the determinant of this array is

<br>

etaken. then the determinant so obtained is called the

<br>

determinant of the given square matrix. IfA is a square

<br>

matrix, then determinant of A denoted by A or det A.

<br>

Thus, for 3 × 3 matrix

<br>

A=[a,],lA|=41

<br>

(2) (-1)+ () (2) |

<br>

(5) (-)+ (3)(2)J

<br>

d2

<br>

a13

<br>

:a23

<br>

a31 32 33

<br>

For example, If A :

<br>

and for 2 x 2 matrixB= [b;]. |B|=

<br>

135

<br>

then |A| =

<br>

=8 -3 =5

<br>
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<br>

If A=0 sec

<br>

0 tan

<br>

[11]Adjoint Matrix

<br>

Solution : |A|= 0 sece tan 9 = sec?0 - tan20 = 1

<br>

|0 tan0 sec®

<br>

Let A =

<br>

[A11

<br>

LAj2

<br>

the matrix

<br>

Ag1

<br>

|a21 a22

<br>

dy by their cofectors A| A12, Ag1, A2, then we get

<br>

1 0

<br>

[Ail

<br>

LA1

<br>

Ag2J

<br>

For a given

<br>

square matrix A, if wereplace every (1) If A=,

<br>

entry inA by its cofactor as in |A| and than the transpose

<br>

of this matrix is taken, then the matrix so obtained is Solution :

<br>

called the adjoint ofA and it is denoted by adj A.

<br>

Thus the adjoint matrix of a square matrix| (1) Here, A=

<br>

A= (ajlmxn iS adj A= [Ajlnxn where A, is the cofactor

<br>

of the element a,, in |A|.

<br>

Thus, adj A =

<br>

A12

<br>

[Aj1

<br>

then ad A =A21

<br>

A2

<br>

A31

<br>

0

<br>

which is adj A.

<br>

|A2

<br>

tan 0 then find |A.

<br>

sec|

<br>

A12

<br>

Similarly, if 3 x 3 matrix A =

<br>

Ag2

<br>

A32

<br>

The transpose of thismatrix is•

<br>

If we replace a1: a123 21:

<br>

Ag1

<br>

A22

<br>

Thus, to obtain the adjoint of 2 x 2 matrix,

<br>

interchange the elements on the principal diagonal and| has

<br>

change the sign of the elements on the secondary A

<br>

diagonal.

<br>

A13

<br>

Ag3

<br>

A33.

<br>

-a21

<br>

-a2

<br>

|a| 12 d3

<br>

a21

<br>

proof.

<br>

a2

<br>

Some Important Results :

<br>

We shall accept the following results wihou

<br>

(1)

<br>

Aptltudo Test(Mathomatlcs & Soll SkIN

<br>

(1) For 2x 2 matrix A, adj (adj A) =A

<br>

proof.

<br>

|(2)

<br>

(2) For 3 x 3 matrix A, A (adj. A) = (adj A) A

<br>

(3) ( a )(adj A)T

<br>

Do as directed :

<br>

.: adj A:

<br>

For a square matrix A, if there exists another

<br>

square matrix B, such that AB=I=BA, then B is called

<br>

an inverse matrix of A.

<br>

then find adj A.

<br>

It is clear that if B is an inverse ofA, then A is an

<br>

inverse of B. Inverse of A is denoted by A-.

<br>

(Interchange the elements on principal diagonal of

<br>

A and change the sign ofelements on the second

<br>

ary diagonal.)

<br>

Inverse of a Matrix:

<br>

Singular Matrix:A matrix which is not non

<br>

singular is called a singular matrix.

<br>

Non-Singular Matrix and Singular Matrix :

<br>

A square matrix A is said to be non-singular if it

<br>

an inverse matrix. IfAisa non-singular matrix, then

<br>

isalso non-singular matrix and (A-l-l =A.

<br>

Some important results for inverse of a

<br>

matrix:

<br>

We shall accept the following results withou

<br>

If inverse ofmatrix A exists, then it is unique

<br>

A square matrix A is non-singular if and only 1

<br>

JA| 0.

<br>
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<br>

(3) If
A is a non-singular matrix, then its inverse

<br>

(4)

<br>

(1)

<br>

matrix

<br>

(2)

<br>

(5) (AB)-l= B-A-!

<br>

(3)

<br>

A

<br>

|A|

<br>

A{= |A-!

<br>

(6) (A)-1=(A-l)T

<br>

Eind the inverse of the following matrices :

<br>

A=

<br>

Solution:

<br>

(1) Here,

<br>

.

<br>

(2) Here,

<br>

(adj A).

<br>

sin 9

<br>

IA|=

<br>

-cos

<br>

IA|--24+24
=0

<br>

..
A-! does not exist.

<br>

Ais a singular matrix

<br>

cos 0

<br>

sin 0

<br>

sin cos 0

<br>

|-cos0 sin

<br>

..
A- exists

<br>

Now, adj A =

<br>

3) Here, |A|

<br>

.: A-! Sin

<br>

cos

<br>

.:. A-l exists.

<br>

sin

<br>

cos

<br>

= sin 0 + cos 0=l* 0

<br>

DDCET / 18 / 2024-25

<br>

-cos 0

<br>

(adj A) =

<br>

sin 0

<br>

sin

<br>

-cos07

<br>

sin 0 -cos0

<br>

Lcos. sin

<br>

AT

<br>

Now,

<br>

.. A-1 =

<br>

|A (adj A)

<br>

Let,

<br>

aj*+ a2 =b

<br>

[12] Solution of System of linear Equations in

<br>

two variables:

<br>

In the previous standards, we have learned the

<br>

method of elimination, method of substitution, cramer's

<br>

method for the solution of system of linear equations in

<br>

two vairables. Now we will look at how the matrix is

<br>

useful to solve the system of linear equations.

<br>

|a21 a2

<br>

are the system of two linear equations of two

<br>

unknown x and y.

<br>

Ifwe take A =

<br>

We can represent this system of equations in the

<br>

matrix form as follows.

<br>

AX = B.

<br>

41 2

<br>

La21 a22

<br>

then (i) can be written as follows.

<br>

7

<br>

...(ii)

<br>

2

<br>

A-(AX) =A-lB

<br>

.:. IX = A-lB

<br>

:: (A-'A) X = A-lB

<br>

Now ifA is a non-singular matrix, i.e. JA|0, then

<br>

A-l exists, so multiplying by A-l on both the sides of the

<br>

equation (i)

<br>

.:. X=A-B or

<br>

137

<br>

|A\

<br>

and B

<br>

(adj A) B

<br>
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<br>

Now, if A-lB=

<br>

from X = A-lB

<br>

*= C and y = c, is the unique solution of the

<br>

system of linear

<br>

equations.

<br>

Solve the following system of linear equations

<br>

using matrix method :

<br>

(1) 2x-y=4, 3x +y=1

<br>

Solution :

<br>

(1) Here, 2x–y=4nxohi Kio

<br>

3x + y=1il l

<br>

Now, JA|=

<br>

(A) A

<br>

Ans. : (B)

<br>

2

<br>

|1 2

<br>

then

<br>

3

<br>

System of equation has a unique solution.

<br>

1 -3

<br>

(1) If A =3 1, then AT =

<br>

=2+3=5*0

<br>

4.

<br>

1 -2

<br>

Explanation :

<br>

I 3 4

<br>

2 1 2|

<br>

Multiple Choice Questions (MCas) (Solution with Explanation)

<br>

[2 1|

<br>

1 3

<br>

4|

<br>

Now,adj A=

<br>

.: X=A-IB =

<br>

is

<br>

4

<br>

2

<br>

..
x=1 y=-2

<br>

1

<br>

2

<br>

-

<br>

Aptitude Test(Mathematics & SoltSy

<br>

Here, the first row is 1 2, second row is 3l and

<br>

third row is 4 2. By converting all these three rowe

<br>

into the corresponding columns, the trst columnAns .n

<br>

(I)(4) + (1) ()

<br>

=3-3) (4) + (2) ()J

<br>

-

<br>

1

<br>

(2) If A =

<br>

(A) S

<br>

theny =

<br>

,secondcolumn is

<br>

(adj A) B

<br>

A=3 ,then A ;

<br>

1 3 4

<br>

2 1 2

<br>

4 2|

<br>

3 0

<br>

-3 5 6|

<br>

(B) -S

<br>

3

<br>

1

<br>

and the third column is

<br>

2 0 5]

<br>

and2A=B.

<br>

|-2 y 4

<br>

10

<br>
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<br>

3

<br>

Explanation : Here, 2A =3B

<br>

6

<br>

(A) (8, 2)

<br>

By comparing the corresponding elements of two

<br>

matrices

<br>

2r = 15

<br>

(C) (5, 3)

<br>

Ans. : (C)

<br>

0 2x

<br>

10 12 -6 3y 12|

<br>

Explanation: Herc,

<br>

and

<br>

and

<br>

two matrices

<br>

..
x=5

<br>

.:. 2x= 10

<br>

(A) -5

<br>

Ans. (D)

<br>

0 15]

<br>

..
x=5 and y =3

<br>

3y = 10

<br>

y=

<br>

.:: By comparing the corresponding elements of

<br>

(B) -3

<br>

10

<br>

x+y= 8 and x-y=2

<br>

3

<br>

..
(+ y) + (x- y)=8+2

<br>

symmetric matrix.

<br>

:. AT= A

<br>

then (x, y)=

<br>

(B) (2, 8)

<br>

(D) (3, 5)

<br>

Now, substitute x =5 in x ty= 8

<br>

5 +y=8

<br>

.. y= 8-5 =3

<br>

3

<br>

(C)-2

<br>

[2x-3

<br>

(D)2

<br>

x-5]

<br>

Explanation : Here A=5

<br>

(5)

<br>

is a

<br>

2r-3

<br>

is a symmetric matrix, then Ans, : (C)

<br>

Ans. : (B)

<br>

x-5

<br>

By comparing the corresponding clements of two

<br>

matrices.

<br>

x-5=-3

<br>

0 4

<br>

(A) 2

<br>

.. x=5-3 = 2

<br>

Explanation : 2A+3B =

<br>

and

<br>

(6) If (0 x -2]|2 =[4), then x =

<br>

3

<br>

(B) 4

<br>

[4+3 -2+6|

<br>

.. [0 + 2:r-6] = [4]

<br>

(C)5

<br>

.:. [2x - 6] = [4]

<br>

1

<br>

Explanation : (0 x -2|2 = [4]

<br>

then 2A + 3B =

<br>

3

<br>

i. [(0) (1) + () (2) + (-2) (3)]= (4]

<br>

139

<br>

(D) 6

<br>
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<br>

()

<br>

(8)

<br>

2r-6 = 4

<br>

..
2r = 10

<br>

(A) 4

<br>

Ans. : (C)

<br>

.

<br>

(C) 3

<br>

()() + (3) (3)

<br>

Ans. : (C)

<br>

Explanaia -

<br>

Lo) (2) + (2) (3))

<br>

[2y+6|

<br>

then y= ....

<br>

By comparing the corresponding elements of two

<br>

matrices

<br>

..
x=3 and y=3

<br>

2x =6 and 2y =6

<br>

(B) 9

<br>

2r +9= 15 and 2y + 6= 12

<br>

1

<br>

(D) 2

<br>

Explanation : Here, A =

<br>

then adj A=

<br>

|1 -2]

<br>

|2 -1|

<br>

(Interchange the elements on principal diagonal of

<br>

A and change the sign of elements on the second

<br>

ary diagonal.)

<br>

(9) If A=

<br>

(A) 251 I

<br>

Ans. :(B)

<br>

(C) 283 I

<br>

S 4

<br>

-3

<br>

w

<br>

(C)

<br>

Aptltudo Tost (Mathomatlcs &

<br>

-2 -5 9|

<br>

Ans. : (D)

<br>

Explanation : We knowthat ffor a 3>x3matixA

<br>

JA|:

<br>

A(adj A) = (adj A) A = |A| I3.

<br>

7

<br>

|, then A(adj A) =

<br>

6.-3

<br>

|
=

<br>

-2 -5

<br>

Explanation :

<br>

5 4

<br>

Here, |A|=

<br>

=-251

<br>

473(36+ 35)-5(0+19

<br>

A(adj A) =
|A|1, =-251I;

<br>

(B)-251 I

<br>

9

<br>

(D)-283 I

<br>

1-251

<br>

-8 4

<br>

=3 (71) -70 + 32

<br>

=-213 -38 =-251

<br>

01 0

<br>

0 0

<br>

i. A- does not exist

<br>

then A-1 =

<br>

0 0

<br>

1

<br>

-251 0

<br>

0-251|

<br>

(D) does not exist

<br>

.:. A isa singular matrix

<br>

-24 + 24 =0

<br>
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<br>

(1)

<br>

Ans. :(D)

<br>

Explanation':

<br>

Ans. : (B)

<br>

() 4=.

<br>

-

<br>

1

<br>

1-1]

<br>

2-1 3+1|

<br>

3 127

<br>

3 -2|

<br>

and

<br>

,
then AB=

<br>

then 3A=

<br>

f1 47

<br>

|9 -6|

<br>

Explanation : AB

<br>

3 12|

<br>

-6

<br>

(13) If A=

<br>

(A) AT

<br>

Ans. : (A)

<br>

sin

<br>

IA|=

<br>

-cos

<br>

Now, adj A =

<br>

A-!,

<br>

Explanation :Here,

<br>

(B) I

<br>

sin cos

<br>

-cos0 sin 0

<br>

(A) 2 x 3

<br>

(C) 2x 2

<br>

(2)(3) + (1) (-5)

<br>

L(s)(3) + (3)(-5)

<br>

.A-! exists til!

<br>

(A)3 x 3

<br>

1

<br>

(B) 3 x 2

<br>

1s-15 -5+6|

<br>

(C) 2 x 3

<br>

6-5

<br>

|A|

<br>

-

<br>

cos 0|

<br>

sin

<br>

sin

<br>

cos

<br>

cos

<br>

(3) Order of the matrix

<br>

-2+2]

<br>

(4) .Order of the matrix

<br>

sin0-cos

<br>

(D)none of these

<br>

(adj A)=

<br>

then Al=.........

<br>

.Multiple Choice Questions (MCQ's)with (FinalAnswers)

<br>

-cos

<br>

(C)0

<br>

sin

<br>

= sin0 + cos² = 1 # 0

<br>

sin 9

<br>

1

<br>

1

<br>

sin

<br>

-6

<br>

cos 0

<br>

[2

<br>

|6 0

<br>

= A!

<br>

|2 1 2|

<br>

(2) (-)+ () (2)|

<br>

(5)(-1)+ (3) (2)

<br>

1 5

<br>

is

<br>

(D) A

<br>

-cos 0

<br>

(B) 3 x2

<br>

(D) none of these

<br>

sin

<br>

141

<br>
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<br>

(5) Order of the matrix

<br>

(6)

<br>

(7)

<br>

(8)

<br>

(A) 2 x 3

<br>

(C) 3 x 2

<br>

Order of the matrix

<br>

(A) 2 x 3

<br>

(C) 2 x 2

<br>

(A) 3x Z

<br>

(C) 2 x 2

<br>

(A) 3 x 2

<br>

(C) 3 x 3

<br>

(10) IEA -

<br>

Order of thematrix4 5

<br>

()

<br>

Order of the matrix3

<br>

(11) If

<br>

(A)A-1

<br>

|2

<br>

4

<br>

3

<br>

47

<br>

1 2

<br>

1 -3

<br>

1

<br>

2

<br>

2

<br>

3

<br>

4|

<br>

then AT =

<br>

2|

<br>

2|

<br>

10

<br>

(B)2 x 2

<br>

(D)3 x 3

<br>

is ..

<br>

(B)3 x 2

<br>

(D)none of these

<br>

[9-6 8|

<br>

(B) 2 x 3

<br>

(D)3 x 3

<br>

1

<br>

(B)2 x 3

<br>

(D)2 x 2

<br>

,then AT =

<br>

(B) A

<br>

then A T-=

<br>

is....... .

<br>

(B) A

<br>

.........

<br>

(12) If A =|2 5, then A=....

<br>

(A) A

<br>

(15)

<br>

(16)

<br>

matrix.

<br>

(13) If A is a square matrix, then A-A isa

<br>

(B) column

<br>

(D) skew-symmetric

<br>

3 6

<br>

(A) diagonal

<br>

(C) symmetric

<br>

Aptitude Test (Mathematics & SoftS

<br>

matrix.

<br>

(14) If A is a square matrix, then A + AT is a

<br>

(Note : For explanation, see the solution of er

<br>

8(3) (1))

<br>

(A) diagonal

<br>

(C) symmetric

<br>

[3 7|

<br>

|6 -4

<br>

(D) skew-symmetric

<br>

(Note : For explanation, see the solution of er.

<br>

8(3) (1))

<br>

8

<br>

(A) [7 7]

<br>

4

<br>

(C) [14)

<br>

|5 2

<br>

6 3

<br>

F..

<br>

(17) If A = [5 3] and B=

<br>

(B) column

<br>

(D) none of these

<br>

then 2A - 3I=

<br>

7

<br>

***

<br>

then A + B=

<br>

(D) not possible

<br>
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<br>

(18) If A =lo

<br>

w

<br>

(20) If A

<br>

(C

<br>

15 22

<br>

(A) 4 x 2

<br>

(C) 3 x 3

<br>

(22) If A =

<br>

10]

<br>

0

<br>

(21) IfAx and Baya are matrices then the order of AB

<br>

is

<br>

then A2 =

<br>

(C) 1 x 1

<br>

(A)not possible

<br>

then Al, =...

<br>

then A2=

<br>

and

<br>

(23) If A =[I 3 2] and B=

<br>

(B)2 x 4

<br>

(D)AB is not possible

<br>

B=.then AB=.

<br>

|1 3 44

<br>

(B) [9]

<br>

then AB=

<br>

1 3 2

<br>

4

<br>

13 2

<br>

(24) IrA3x4 and Baxa are matrices then the order ofAB

<br>

is

<br>

(A) 3 x 4

<br>

(C) 4 x 3

<br>

(25) IfA =|

<br>

(26) If A

<br>

(C) JA| = 0

<br>

d

<br>

(A) adj A

<br>

(C) A

<br>

a

<br>

|C

<br>

(27) IfA is a non-singular matrix, then

<br>

(A) AT=A

<br>

(A) 2 x 1

<br>

(C) 1 x 2

<br>

(28) IfAB = I, then matrix B =

<br>

B is .........

<br>

(1) D

<br>

(A) 3 x 2

<br>

(6) A

<br>

(C) 2 x 2

<br>

(11)C

<br>

(B)AT

<br>

(D)unit matrix

<br>

(29) If Max3 and Nax1 are matrices, then the order of

<br>

(MN)T is

<br>

(16) C

<br>

(21)B

<br>

(26)C

<br>

(30) IfA3y2 and (BA)>x) are matrices, then the order of

<br>

(2) D

<br>

2

<br>

(7) B

<br>

(12) B

<br>

then adi A =.....

<br>

(17) D

<br>

then adj A=

<br>

(22) C

<br>

(27) C

<br>

it eatieAnswers

<br>

(B) 4 x 4

<br>

(D)3 x3,e

<br>

(3) A

<br>

(8) B

<br>

(13) D

<br>

(B) AT =-A

<br>

(D)|A| = 0

<br>

(18) C

<br>

(23) B

<br>

(28) C

<br>

(B)3 x1p

<br>

(D)3x 3

<br>

(B) 2 × 3

<br>

(D)3 x 3

<br>

(4) C

<br>

(9) A

<br>

(14) C

<br>

(19) C

<br>

(24) A

<br>

(29) C

<br>

(5) B

<br>

(10) C

<br>

(15) A

<br>

143

<br>

(20) A

<br>

(25) C

<br>

(30) B

<br>


