Have you ever wondered how the resale value of cars is calculated? By
putting the power factors (make and model, colour, mileage, condition etc.)
in one column of a matrix, the resale value can be predicted using a matrix
operation “Resale value = slope x power factor + intercept”. Moreover,

matrices like these can be used to calculate sales forecasting and
budgeting as well.

Topic Notes

Matrix and its Types
& Operations on Matrices

& Transpose of a Matrix, Symmetric and Skew-Symmetric Matrices
& Invertible Matrices



MATRIX AND ITS TYPES

| TOPIC 1]
MATRIX

Matrices is that topic of mathematics which finds
its application in mathematics as well as in most
scientific fields, genetics, economics, sociology,
modern psuchologu and industrial management
The concept of matrices evalved due to the need of a
compact and simpler way of solving linear equations.
Matrices are not only used as a representation of the
coefficients in system of linear equations, but utility
of matrices far exceeds that use. Matrix natation
and operations are used in electronic spreadsheet
pragrams, which in turn is used in different areas
of business and science like budgeting, sales
projection, cost estimation, analusing the results of
an experiment etc. Also, many physical operations
such as magnification, rotation and reflection through
a plane can be represented mathematically by
matrices. Matrices are also used in cryptographu. All
in all, matrices are one of the most powerful tools
that mathematics has provided mankind with.

A matrix is an ordered rectangular array of numbers
(real or complex) or functions. The plural of matrix is
*matrices”. The numbers or functions are called the
elements or the entries of a matrix. Thus, a set of mn
numbers, real or complex, arranged in a rectangular

array of m rows and n columns written as

mt 9m2 Om3z = COmp

is called a m x n (read as m by n) matrix. The numbers
@11, 019, G13, - Gmpn are the elements of the matrix.

m Important

w We shall consider only those matrices whose elements
are real numbers or function taking real values.

Notation of Matrices

Matrices are usually dencted by capital letters A, B,
C, etc. and their elements by corresponding small
letters. The symbol aj; denotes the element in the g
row cmdjm column, wheni=1,2,3 _mandj=1,2,
3,

For the element gy, first subscript | denotes the row
and the second subscript j denotes the column in
which the element lies. We can also call g as (i jith
element.

With this notation, we can represent the above matrix
as:

A= [Gg']m xn

| ToPIC 2|
ORDER OF A MATRIX

A matrix having m rows and n columns is said to be of
order m x n (read as m by n).

Here are some examples:

-1 2 3 .
(1) A= [ 8 0 6] is a matrix with 2 rows and 3

columns, so, its orderis 2 x 3.

Also,a;3=-1,819=2,013=3,071=8,a;5=0and

daz = 6.
7 1
(2) B= |8 -1| is a matrix with 3 rows and 2
2 3

columns, so, its orderis 3 x 2.
Also,a;1=7,013=1,05;=8,059=-1,03; =2 and
Qqq = 3.

Example 1.1: In the matrix
2 5 19 7

12| write
i 1 -5 17

5
=35 -2 =
A= 2

(A) the order of the matrix.
(B) the number of elements

[NCERT]
Ans. (A) The matrix A has 3 rows and 4 columns. Se,
its order is 3 x 4.
(B) Since the matrix A Is of order 3 x 4, it has
3 x 4,ie, 12 elements.
(©) ai3 (element of 1% row and 3" column)
=19
ay (element of 2™ row and 1% column)
=35

(C) the elements ays, a1, G313, 024, G235



a3 (element of 3 row and 3™ column)
=-5
024 (element of 2™ row and 4% column)
=12
023 (element of 2™ row and 3 column)
=3

2

Example 1.2: What is the total number of 2 x 3
matrices with each entry 0 or 17

Ans. Number of elementsina 2 x 3 matrix = 6
Number of ways to write 0 or 1 at one place
=2
= Number of ways to write 0 or 1 at 6 places
=2x2x2x2x2x21le 2%0r64

Thus, there are 64 matrices of order 2 x 3 with
entries O or 1.

Order of A Matrix When Number of
Elements is Given
As we know that matrix is a rectangular arrangement

of elements, so product of number of rows and
number of columns is equal to total number of

elements.

Example 1.3: If a matrix has 24 elements, what
are the possible orders it can have? What if it has
13 elements? [NCERT]
Ans. To get all possible orders of a matrix with a
given number of elements, say P, we factorise P
and get all its possible factors. Possible orders
are then formed with of any two of these
factors, such that product of them is equal to
the total number of elements in the matrix.
All possible factors of 24 are 1, 2, 3,4, 6, 8,12
and 24.

So, possible orders are 1 x 24, 2 x 12, 3 x 8,
4xB86x48x312x2and 24 x 1.

If it has 13 elements, then posible orders are 1
x 13 and 13 x 1.

A Caution

- |n such types of question, careful about the orders
of matrix. For example, n x m is not equal to m = n.
Here, in the above question, orders 4 x 6 and 6 x 4
are not the same.

| TOPIC 3 |
FORMATION OF A MATRIX

Sometimes, we are given relation between elements
of a matrix and their position in the matrix. On the
basis of given relation, we can form a complete
matrix by putting the values of i andj to get the value
of general element a;;.

Example 1.4: Construct a 2 x 2 matrix, A = [ay],
whose elements are given by:

_G+ 0
(A) ay = 2
.
® %=j
_+2)?
© ay=—""
Ans. Here, matrix A = [ay] is of order 2 x 2.
So A= [all al?:l
01 On
)
(A) Given: g; wi ) , we have
1+1)? 4

(1+2? 9
ali_ 2 _2'
2+1? 9.
Qs = = —,
21 7 2
3
o= 2120 16 _g
2 2
2 9
= A= 9 2
B
2

]
(B) Given: 9y = ]- we have

>

n
| corr e oo |
OIS
=N
| S



© Given: g, = (420"

i , we have

(1+2x1)>2
=T

9.
5t

_(1+2x2)? 25

= =__=8
21 2 2
(2+2x2? 36
= =—_ =18
L7 2 2
9 2
= A=1]2 2
g8 18

| TOPIC 4 |
TYPES OF MATRICES

Row matrix
A matrix having only one row is called a row matrix.

For example, A = [3 J2 _%] is a row matrix.

In general, A = [g;]1 « n is @ row matrix of order 1 x n.

Column matrix

A matrix having only one column is called a column
matrix.

-1

Forexample,B=| 2
7

is a column matrix.

In general, A = [gj]m » 1 is a column matrix of order
mx 1.

Rectangular matrix

A matrix in which number of rows is not equal to
the number of columns or vice-versa is known as
rectangular matrix.

; § 4 4 7 1
For example, ‘lg 5 3 p|ore rectangular

9 8
matrices.

Square matrix

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

For example, P = [*g Ji] is a square matrix.

In general, A = [Gjlm « m is @ square matrix of order

mxm.
:6:]’ Important

= A square matrix of erder m x m, may be called of order
m.

Diagonal matrix

In a square matrix A = [@;]m « m» the elements a;4, @23,
33, — Omm constitute the diagonals of the matrix A.

A square matrix A = [gj]m « m is said to be a diagonal
matrix, if all its non-diagonal elements are zero.

s B Y3 00
For example, A = [2]. B = [ 0 4]_ C=({0 2 0
0 0 5

are diagonal matrices of order 1, 2 and 3 respectively.
In general, A = [gj], . m is @ diagonal matrix if g; = 0,
when i = j.

Scalar matrix

A diagonal matrix is said to be a scalar
matrix, if its diagonal elements are equal

T 2 00
A=][2,B= [ 0 _1]. C=|0 2 0| are scalar
0 0 2

matrices of order 1, 2 and 3 respectively.
In general, A = [a@j]m « m is a scalar matrix if

k, wheni=j' where k is any number.

{D. wheni# j
ﬂﬁ =
Identity matrix (or, Unit matrix)

A scalar matrix is said to be an identity matrix, if its
diagonal elements are 1.

1 0

100
For example, A = [1], B = [G 1].C= 010
01

are identity matrices of order 1, 2 and 3, respectively.
In general, A = [@j]m « o is an identity matrix, if

ai =

L{'ﬂ’ Important

= An identity matrix of order m is denoted by |,

0 .wheni= j
1 ,wheni= j

Zero matrix (or Null matrix)

A square matrix A = [@j]m « m is said to be a zero
matrix, if all its elements are zero.



0 0 0 00 In general, A = [aj] . m Is @ 2ero matrix if a; = O, for
For example, A = [0}, B = [0 0],(:: 000 alliand .
@ 8B &ﬂ’ Important
are zer? matrices of order 1 x 1,2 x 2 and 3 x 3 = A zero moatrix Is denoted by O. its order will be clear from
respectively. the context.
| TOPIC 5 |
EQUALITY OF MATRICES
Two matrices A = [a;] and B = [by] are said to be equal if X y -1 0
(1) they are of the same order; Ilustration: If |p q|=| 4 \5 . then x = -1,
m n 3 -3

(2) each element of A is equal to the corresponding
element of B, ie, a; = by, for alli and j.

For e mle31 d31c|e al matrices
oxup.ozanozrequ atrices,

bt32 d30 t L matri
utf, q|andfy - are not equal matrices.

Symbolically, for two equal matrices A and B, we
write A = B.

y=0,p=4,q= V2, m=3andn=-3.

Example 1.5: Find the values of a, b, ¢ and d, if
a-b 2a+c¢c| [-1 5
[20 -b 3c+ d] B [ 0 13] [NCERT]
Ans. Since given two matrices are equal, we equate
their corresponding elements and get
a-b==-1,20+¢=52a~-b=0,3c+d=13

Solving these equations, we geta=1,b = 2,
c=3andd=4.

(OBJIECTIVE Type Questions )

[ 1 mark]

Multiple Choice Questions

1.If Ais a 3 x 3 matrix, B is a 2 x 3 matrix

and Cis a 2 x 1 matrix, then the number of

elements in A, B and C, respectively are:

(a) 6,2,9 (b) 9,2,6

(e 3,2,1 (d) 9,6,2

Ans. (d) 9 6 2

Explanation: A matrix of arder m x n contains

mn elements.

/. Number of elements inA=3x3=9
Number of elements inB=2x3=6
Number of elements inC=2x 1 =2

2. If a matrix has 1B elements, which of the
following will not be a possible order of the

matrix?
(@) 2x9 (b) 3x6
(c) 9x9 (d) 1x18

Ans. (c) 9x9
Explanation: A matrix with mn elements has
order m x n. So, 9 x 9 cannot be the order of
the matrix.

1 -3 1
3. @inthematrix |2 4 -1 , the elements
3 5 6
of the diagonal are:
(@) 1,4,6 (b) 1,4,3
(© 1,-31 d) 1,23

4. A 2 x 2 matrix A = [a;] whose elements are

- = R

given by ay “i+] is:
(3 0] [2 -2

b

(a) 0 -3] (b) 1 0]
o -1 0

@[, 3 @[, 2
= 0 = 0
L3 ] | 2
g <2

Ans, (c) 3

L p
L3 J




Explanation: We have, Thus, there are 512 matrices of order 3 = 3 with
i—f entries D ar 1.

e —
"ty 8. If ;= |2i + 3%, then matrix Ay, = [a;] will be:

++ Ais a matrix of order 2 x 2,

5 -14 5 14
A a, a, (a) 7 15] (h} |_7 15]
foa K 5 14 5 14
= DIKSHA
- © 7 15‘ @ [7 —16] [ ]
1+1
5 14
1-2 1 ik (C)[ ]
a = —— =
249 3 7 16
o 2-1 1 Explanation: Here,
T aj =2 + 37
97 a;=12x1+3x1%=5
o= g™ ap=]2x1+3x2%=14
i ayn =2x2+3x1?|=7
0 5 ap=|2x2+3x2% =16
A= 1 A [5 14]
= 0 2x2 =
3 7 16
00 4 9. @ MatrixA = [gj]p « q is @ square matrix, if:
5. @The matrixP= |0 4 olisa: (@ p>q b)p<qg
400 (©p=q (d) None of these

@S . 10. The value of @ for which the matrix
a) Square matrix cosB —sind
(b) Dingonal matrix [ sin@ cos®

] Is identity matrix is:
() Unit matrix

(d) None of these [NCERT Exemplar] (a) 0° (b) 30°
(c) 60° (d) 90°
2 4 - °
6. If [5X+£74 41] = [7 7y 13] , then the Ans. (a) O
x= * Yy x+8 Explanation: As according to question, given
values of x and y Is: matrix is a identity matrix.
(@)x=3,y=1 byx=2,y=3 cos8 —sind 10
Dx=2,y=4 (dx=3,y=3 0 o “lo 1
[NCERT Exemplar] fRw. R0k
Ans. (b)x=2y=3 On comparing corresponding elements of the

Explanation: On comparing two matrices, we get TOREIN e gNt

dx=x+6 GOk G o
=y - =5 cos 6= ct:s 4]
and x+y=7 ; b=0
— y:)'-—?_x=7-4=3 2 00

7. The number of all possible matrices of order 11. @ The matrixA= [0 2 0| isnota:
3 x 3 with each entry O or 1 is: 00 2
(a) 27 (b) 18 . A
(¢) 81 (d) 512 (a) diagonal matrix (b) square matrix
Ans. (d) 512 {¢) unit matrix (d) scalar matrix

Explc_matlnn: Number of elements in 3 x 3 12. Identify the type of matrix A=[1 3 5].
matrix = 9 (a) Row matrix (b) Column matrix
Now each element have to be 0 or 1. (¢) Square matrix  (d) Sealar matrix

~ Number of ways to fill a place = 2
= Number of ways to fill 9 places
=2 x2 %2 x2x2x2x2x2x2
=2%or 512

Ans. (a) Row matrix

Explanation: Given matrix has one row only,
so it is a row matrix.



13,1 |2a+b a-2b1 14 31 spen the
Sc-d 4c+3d 11 24

value of a + b-c + 2d is:
(a) B (b) 10
(c) 4 (d) -8
[CBSE Term-1 SQP 2021]

Ans. () 8

Sc-d=11
4c+3d =24

* a+b-c+2d=8
[CBSE Marking Scheme Term-1 SQP 2021]

Explanation:

2a+b a-2b 4 -3
“lse-d 4dc+3d|” [11 24]
' 20+b=4 ()
a-2b=-3 (i)
S5c+d=11 (i)
4c+3d =124 ~(iv)
Solving equations (i} and (i), we get
a=1b=12
Solving equations (jii) and (iv), we get
c=3d=4
So, a+b-c+2d=1+2-3+8
=8,

(VERY SHORT ANSWER Type Questions (VSA) )

[ 1 mark]

14. Construct a 2 x 2 matrix, A = [g;] whose

2
elements are given by a; = U'—% .

Ans. Since, A is a matrix of order 2 x 2,

A ["11 ‘312]
@y dy

Y
| -
Here, ag = %
12
NO\N’, a1 = u= 0'
2
(1-2)2 1
a = =
12 2 5
(=1 1
a = = -
21 5 5
_ 72
and day = (2 2} =10
2
o 1
So, A= 1 2
i
2

15. @ |f o matrix has 18 elements, then write its
possible orders.,

16. Write the number of all possible matrices of
order 2 x 2 with each entry 1,2 or 3.

Ans. In a square matrix of order 2 x 2, there exist 4
entries. Since, each entry has 3 choices {ie, 1, 2
or 3}, therefore, number of required matrices is
3Ix3x3x3je,81.

17. @) Find the element ajzof a3 x 3matrix:ifay

is given by a, = % |-3i+j|. [CBSE2014]

18. @ Write the order of the following matrices :

1 -1

13 -1 4 5

) [4 5 6] ®) e 7
-1 0

19. Construct a matrix of order 3 x 3, whose
elements are given by a; = 1, when i = j and
ay = 0, when i = j. Check whether formed
matrix is identity matrix.

A L=
s. We have 9; = {0. i#

It means that all diagonal elements are unity
and other diagonal elements are zero.

1 00
A=|0 1 0
001

Hence, formed matrix is a identity matrix.



20. @Write the sum of all diagonal elements of

30 0
thematrixP=|10 4 0
0 0 -2
xy 4 N 8 w .
21.If z+6 x+y|-|o0 Enthenwrltethe

value of (x + y + 2).

Ans. We have [ ] [ ]
+8 x+y

Comparing the carresponding elements, we get

[CBSE 2014]

xy=Bw=4,z+6=0andx+y=86

X+y+z=6+z=0
22.@If o matrix P = [byla « 20 where

by = 3, F=J
¥ =0, i=j’ then write the matrix P.

23. @ If the matrices P = gug 1 and
2 cosb

11
Q= [2 0] are equal, find the angle 0.

24. All shops were closed during lockdown due
to the Corona pandemic. When lockdown

ended, Anjali and her parents decided to go
to thejewellery shop for Anjali's weddmg

A shopkeeper sells 6 rings, 10 bracelets
and 12 necklaces In first week and 12 rings,
6 bracelets and 8 necklaces in next week.
Represent this information in matrix form.

Ans. Given, information can be written in table form

as
_ Rings ‘ Bracelets Necklaces

Firstweek 6 | 10 | 12
Nextweek 12 =~ 6 | 8
This infarmation can be written in matrix form
as

First week —| 6 10 12
Nenweek—;{u 6 8 }

Rings Bracelets Necklaces

( SHORT ANSWER Type-| Questions (SA-1) )

[ 2 marks ]

25. @Construct a matrix B of order 3 x 2, whose
elements are given by by = i2 -J.

26. Construct a 3 x 2 matrix whose elements are
given by ay = e, sinfx. [NCERT Exemplar]

Ans. Matrix to be formed is of erder 3 x 2 ie. 3 rows
and 2 columns.

11 %2
A =[agjlaa= %1 9
G131 9303,
where, ay = e'* sin fx
= ay; =€ sinx

ayg = e'sin 2x
a1 = e sinx

g = €2 sin 2x

031 = e sin x

033 = e sin 2x
e"sinx e"sin2x
A=|eXsinx e*sin2x

e*sinx e sin2x

A Caution

= Remember the order of the matrix to be formed. Then
only we can find the elements of the matrix.

Xy 4 8 w
27. @if 246 x+y|=|0 6] find the values
of x, y,zand w. [NCERT Exemplar]

28, Find the values afx, y and z, if

X+y+2
X+ 2z
Yy+z



Ans. We have,

X+y+2z 10
x+z|=| 8
y+z 7
Comparing the corresponding elements, we
have
X+y+z=10 «(1)
x+z=8 (1)
y+z=7 i}
From Eqs. () and (i),
y+8=10
= y=2
From Eqgs. (i) and (jii),
x+7=10
= x=3
Put y = 2 in Eq. (jii), we get
2+z=7
=3 zZ="5
Hence, the values of x, y, z are 3, 2, 5
respectively.

29. Find the values of @ and b, if A = B, where

4 2a+2 bBi42
A=[a+ 3b]undE=[a+ +]

8 -6 8 b2-5b
[NCERT Exemplar]
(a+4 3b
Ans, Here, A= K —E]
e S
i B = 2a+2 b*+2
| 8 b'-5b]
Now, A=B [Given]
a+4 3b| _ [2a+2 b2+2]
- 8 -6] | 8 b?-5b)

a+4=2a+2
= -a=-2
= a=2
Also, 3b=b2+2

= b2-3b+2=0
= b’-2b-b+2=0

= (B-2)(-1)=0,
= b=2,1
and -6 =b2-5p

= b2-5b+6=0

= b?>-2b-3b+6=0

= b-2b-3)=0

= b=23
Common value of b is 2.

La=2b=2

A Caution

= Remember that if two matrices are equal, then each
element of one matrix is equal to comesponding
element of the other matrix.

3 4 -1
30. Inthe matrix, A=|2 5 &/, find:
1 2 -1

(A) the order of the matrix A
(B) the sum of elements a,; and a;,.

3 4 -1
Ans, Wehave A=|2 5 6
1 2 -1

(4) The order of the matrix Ais 3 x 3.

(B) The sum of elements o2, and @37 is 5 + 2
ie, 7.

(SHORT ANSWER Type-Il Questions (SA-II))

[ 3 marks ]
-1 25 /3
a1l x 32. Inthematrix | 2 6 8 12/, write
31. @in the matrix A = | 2 V3 X -y| write -1 3 4 17
0 5 2 (A) the order of the matrix
» (B) the number of elements
(A) the order of matrix A (C) the elements ay3, a2, 031

(B} the number of elements
(C) elements a;3, @31 and ai;
[NCERT Exemplar]

(D) the sum of elements of first row.

Ans. (A) In the given matrix, the number of rows is 3
and the number of columns is 4. Thus, the
order of matrixis 3 x 4.



(B) The number of elements in given matrix is
Ix4=12
(C) Q13 = 5 Q92 = 6 and g =- :
(D) The sum of elements of first row
=-14+24+5+ 43

=6+ 3

33. @ Solve the following questions.

(A) Construct a matrix A of order 3 x 3,
whose elements are given by ay
= [i + j = 3], where [] is a greatest integer.

(B) Find the sum of elements of second row
of matrix A.

(C) Find the common element value of
second row and second column.

34. Consider the following three matrices

a+4 13b _(2a+2 b+2
A:[ ¥ _6],5-[ 7 a—Bb]ond

1 3
C= [_ 2 4]
(A) Find the sum of elements of C ather than
diagonal elements.

(B) If matrices A and B are equal, determine
the values of a and b.

(C) Write the matrix A.
13
=2 3]
The sum of elements other than diagonal
elements=-2+3=1

(B) Given: A=B
a+4 3b] [2a+2 b+2
7 -6| 7 a-8b
Comparing the corresponding elements,
we get
a+4=2a+2,3b=b+2
=a=2b=1
Hence,a=2andb=1

2+4 3x1
iz -6

[7 -4

Ans, (A) Given:

(C) . MatrixA = [

(LONG ANSWER Type Questions (LA) )

[ 4 & 5 marks ]

35. Construct a matrix P of order 3 x 3, whose
elements are defined by py = sin (30° x { x ).

(A) Write the total number of elements of
matrix P.

(B) If we delete the first row and first column,
then find the order of the remaining
matrix P.

% cosf tand
C) If matrix P = | cosh cos® O

tany O -1 ly.s

Then find the angles 8 and ¢.

(D) Write the common element value of third
row and third column.

(E) Find the sum of third row elements.
Ans. (A) Here pj; = sin(30° x { x j)
Now,
pr=sin (30° x 1x 1) =sin 30°= 2

)

pP12=5in (30° x 1 x 2) = sin 60° = =

p13=sn(30°x1x3)=sin90°=1

&

pag = sin (30° x 2 x 1) = sin 60° =

pa2=5in(30°x 2 x 2) =sin 120° =

ol

pz3=sin (30° x 2 x 3) = sin 180°=0

par=sin(30°x3x1)=sin90°=1

paz2=5in (30° x 3 x 2) =5in 180°=0

Py =sin(30°x 3 x 3)=8in270°=-1
P11 P12 Pia

P=|Pa1 P2 Pn
P31 Pia Pm

Dmlfmmlﬁ



(B) After deleting the first row and first column, W)
obtained matrix is of order 2 x 2, = G Ty ond' tane =1
Emry =  0=30° and  $=45°
2 (D) The common element of third row and
(C) Given: P=|cos® cos® 0O third column is 033, ie., - 1.
tang O -1 | (E) The sum of third row elementsis 1 + 0~ 1
1 ﬁ ie, 0.
- — 1 - -
2 2 1
— cos® tand
= E ﬁ al-= ‘
2 9 cosB cos®@ O
1 0 -1 [tang O =l




OPERATIONS ON MATRICES _

| TOPIC 1]
ADDITION OF MATRICES

Let A = [aj]m « » and B = [by]m, « » be two matrices of
the same order, then we define the sum of matrices
Aand B as

A Caution

= |n a matrix, elements and their position both have their
importance; addition in matrix is not always defined as
algebra. For addition of two matrices, order of two matrixes
must be same. Here, A + B is not defined, if A and B are of
different orders.

A+ B =[a; + bilmun

35
For example, consider matrices A= o 2l
5 -1 -1 0 -3

B"'[o -2]' C’[ 2 4 1]
Since A and B are of the same order 2, we can obtain

3+5 5-1 g 4
A+Bas 0+0 2-2 ,l.E., 00
But A + C is not defined, as A and C are of different
orders.

Similarly, B + C is not defined, as B and C are of
different orders.

Properties of Matrix Addition

If A, B and C are any three matrices of the same order,
then

(1) Matrix addition is commutative,

ie, A+B=B+A.
(2) Matrix addition is associative,
ie, (A+B)+C=A+(B+0C).

(3) Existence of additive identity matrix: For every
matrix A = [aj]m « n, there exists a zero matrix O of
order m x n, such that

A+0=0+A=A
Here, the zero matrix O is called the additive
identity matrix.

(4) Existence of additive inverse matrix: For every
matrix A = [ay]m « n. there exists aunique matrix (- A)
= [~ Gjlm « o SUch that

A+(-A)=0=(-A)+A
The matrix (- A) is called the additive inverse of
the matrix A or negative of matrix A.

| ToPIC 2 |
DIFFERENCE OF TWO MATRICES

Let A = [@j]m « n and B = [by]m « n be two matrices of
the same order, then we define the difference of
matrices A and B as

A Caution

w |n @ matrix, elements and their position both have their
importance; subtraction in matrix is not always defined
as algebra. For subtraction of two matrices, order of two
matrices must be same. Here, A = B is not defined. if A and B
are of different orders.

A-B= [aﬂ-bﬂ']m“n.

35

For example, consider matrices A = [{] 2]-

5 -1 -1 0 -3
BRin -2/ C=) 2.4 1
Since A and B are of the same order 2, we can cbtain

3=5 8%1] . -2 6

A-B=lg_0 242 | 0 4
But A - C is not defined, as A and C are of different
orders.

Similarly, B - C s not defined, as B and C are of
different orders.

| ToPIC 3 |

SCALAR MULTIPLICATION (MULTIPLICATION OF A
MATRIX BY A SCALAR)

Let A = [ajlm « n be a matrix and let k be a scalar
(ie, real or complex number), then we define

multiplication of matrix A by a scolar k as
kA = [k'-'-'y']m %n



. 35 -1 0 -3
ForexcmplmfA_[o 2] nndB_[ 2 4 1].

2x3 2x5] [6 10]
then 2A = I%0 2%2 v LE, 0 4-cmd
(-4)x(-1) (-4)x0 (-4)x(-3)
CMB=| (4)x2 (-4)x4  (-4)x1

4 0 12
ie.|-8 -16 -4

Properties of Scalar Multiplication

Let A = [@j]m « n and B = [by]y « 5 be two matrices of
the same order. Let p and g be two scalars. Then, we
define

(1) p(A+B)=pA+pB
(2) (P+qA=pA+gA

2 4 13
Example 2.1: Let A = [3 2]. B= [_2 5] and

-2 5
C= [ 3 4] ' Then find each of the following:

(A) A+B
(C) 3A-C

Ans.(A)A+E=[

(8) A-B
[NCERT]

ot Cl ]

2o o)

@u-c=1; 373 i
L

“[s 2

2+1
3-2

g1
(B’A'B=[3+2

Example 2.2: Find X, if Y = [3 2

1 4
10
“l-3 2

1 0] 10
Ans.2>(+Y=[_3 2] gwes?)(-[_g 2]-Y

1 0 i 3 2
-3 2 1 4
-2 =2
-4 =2
-2 -2
-4 -2
=1 =i
-2 -1
Example 2.3: Solve the equation for x, y,z and t,
X z 1 -1] 3 5
if Z[y t}+ 3[0 2 = 3{4 6} [NCERT]
Ans. The given equation is
X z [1 ~1] 3 5
2[!; :]*3_0 2| = 3[4 6]

- 53k YL

]and2X+Y

[NCERT]

¢ 2|"|o 6|12 18
2x+3 2z-3] [ 9 15
= 2y+0 2t+6) |12 18
= 2x+3 =9,
22-3 =15,
2y+0 =12
2t+6 =18

=x=3z=0,y=6andt=6

| TOPIC 4 |
MULTIPLICATION OF TWO MATRICES

Let A = [a], « n and B = [byl, . , be two matrices, then
we define multiplication of matrices A and B as AB
= [Cidm « p Where ¢, is obtained by first taking the
element wise products of elements of ™ row of A and
k™ column of B and then adding the products.

;ﬂ’ Important

= [fordersof matrices Aand Barem x nand n x prespectively,
then the order of matrix ABjsm x p.

= The product AB is defined only if the number of columns
of A is equol to the number of rows of B.

= In the product AB, the matrix A is called pre-multiplier
matrix and the matrix B is called post-multiplier matrix.

= If AB is defined. then BA needs not to be defined.

= If A and B both are square matrices of the same order,
then both AB and BA are defined.

Example 2.4: If X, Y, Z, W and P are matrices of
orders2xn,3xk, 2 xp,nx3andp x k respectively,
then,

(A) What is the restriction on n, k and p so that PY

+ WY will be defined?

(B) If n=p, then what is the order of the matrix 7X
-5Z7 [NCERT]



Ans. (A) PY + WY will be defined only when both
PY and WY are defined and both are of the
same order.

For PY to be defined, k must be 3 {as, number
of columns of P must be equal to number
of rows of Y} and the order of PY will be
pxkie, px3.
WY is already defined as number of
columns of W is equal to number of rows of
Y and the order of WY is n x k.
Now for (PY + WY) to be defined, orders of
PY and WY must be same.
le,.px3=nxk
And,px3=nxkgivesp=nandk=3.

(B) The order of 7X is the same as the order of
X.Hence, the order of 7Xis 2 x n.

Similarly, the order of 5Z is the same as the
order of Z. Hence, the order of 5Zis 2 x p.

It is given that n = p, so the order of 7X - 52
is2xnorxp.

Understanding the
Matrix Multiplication

Let A [2 _1] dB [_1 2 _3]
e = an =
3 Om 4 0 -2 2%3

Since the number of columns of A (le, 2) is equal to
the number of rows of B {ie, 2), the product matrix
AB is defined and the order of product matrix
AB = [cidmpis 2 x 3.

Technique of

i €11 €12 €3
We write AB as [
€21 €22 ©23)y.3

To evaluate ¢q; (ie, entry in the first row and first
columny:

2 -1)[-1 2 -3] _[@CD+(-1)4) * *
) | L A

- * *
=[t 4m:|

To evaluate cy3 (l.e, entry in the first row and second
column):

2 -1-1 2 -3] _[* @@+ *
3 0] 4 0 -2 |* . s
]

To evaluate cy3 (fe, entry In the first row and third
column):

HEiF el
fo

To evaluate c3; (ie, entry in the second row and first
column):

2 -1]-1 2 -=-3]_ " L
[3 0][ 4 0 -2]‘ (@A-1) +(©O)4) * *

(2)(=3) + (-1)(- 2}]

To evaluate c¢3; (ie, entry in the second row and
second column):

2 -1][-1 2 -3]_[" . al

3 0|l 4 0 -2 * (3 +(0)0) *
_ * - »
6]

To evaluate c;5 (e, entry in the second row and third
column):

2 -1]|-1 2 -3 o [ .

[3 0][ 40 -2]'[* ' (3}{—3)+(0)(—2}]
={:¢ » _9]

-6 4 -4

-3 6 -9]

-

Thus, AB = [

Example 2.5: Compute the following matrices:

(1 -21 2 3
[ A
2§
® 3:[_131]
-1 4
(2 3 41 -3 5
C) |3 4 5/lo0 2 4
4 5 6)|]3 0 5

1 =271 2 3]
Ans. (A) The product 2 13l 2 1 is defined,

[1 =2
as the number of columns of 3] is

|2
[ 28 i
same as the number of rows of 2 3 1|

-

1 =-2|[1 2 3]
and the order of 2 all2 3 1| s

2x3

ow |2 2L 2 3
Wila 3fl2 3 1



(B)

©)

" [1x1+{—2]:~<2 Ix24(-2)x3 1x3+(-2)x1

2x1+3x%2 2x2+3x3 2x3+3x1
" -3 -4 1
18 13 9
2 1
The product 3 2 A 0
-1 2 1
-1 1
defined, as the number of columns of
2 1
3 2| Is same as the number of
-1 1
1 0 1
rows of [_1 n 1]. and the order of
2 1
3 2[_1 g i] is3 x 3.
-1 1
¢ 1 1 0 1
Now, | 3 2 1 72 1
-1 1
2x1+1x(—-1) 2x0+1x2  2x1+1x1
= Ix1+2x(-1) 3x0+2x2 3x1+2x1

(—1)x1+1x(-1) (- 1)x0+1x2 (-1)x1+1x1

S S ]
o umw

1
= 1
-2

2 3 41
3 4 50
4 5 6)(3

matrix is of order 3 x 3; and so the product

=3 5
2 4
0 5

matrices is of order 3 x 3,

2 3 411
Now, |3 4 5|0
4 5 63

+4x3
B +5x3

+6x3
14 0 42
=18 -1 56
(22 -2 70

-3 B
2 4
0 5

[2x1+3%x0 2%(—3)+3x2 2x5+3x4]

+4x0 +4x5

3x1+4x0 3x(-3)+4x2 3x5+4x4

+5x0 +5x5

4x145%x0 4x(-3)+5x2 4x5+5x4

is defined as each

+6x0 +6><5_

Properties of Matrix Multiplication

For any three matrices A, B and C, we have

(1) Matrix multiplication is associative: (AB)C
= A(BC), whenever both sides of the equality are
defined.

(2) Matrix multiplication is distributive over matrix
addition identity: A(B + C) = AB + AC, whenever
both sides of the equality are defined.

(3) Existence of multiplicative identity matrix: For
every square matrix A, there exists an identity
matrix | of the same order such that Al = |A = A,

(4) Matrix multiplication is not commutative in
general: For any two matrices A and B, if both
AB and BA are defined, it is not necessary that AB
= BA (f.e, commutativity may hold in some cases,
but may not hold in some other).

3 5 -1 2
Illustration: (1) Let A = [0 2] andB = [_3 U]'

(3 5][-1 2
N
- [-18 6
_—6 0
(-1 273 5
and BA = _‘3 0][0 2]
_ (-3 -1
- _-9 -15
So, AB = BA

10 -1 0
(2)LetA=[0 s] andB=[0 3]-

[1 0][-1 O

Then, AB = o 5][ 0 3]
(-1 0
| 0 15

(-1 Ol1 ©

and BA = _ 0 3][0 5]
[-1 o
L0 15

AB = BA

So,
cﬁ’ Important

= from the above, we abserve that multiplication of
diagonal matrices of the same order is commutative.

Zero Matrix as the Product of Two
Non-zero Matrices

We have a result for real numbers, which states that:
"Let g, b be any two real numbers. If ab = 0, then
eithera=00rb=0"

Such a result does not hold true for matrices. For
matrices, we have the following:

“If the product of two matrices A and B is a zero
matrix, then it is not necessary that one of the
matrices is a zero matrix.”’



For example,

0 1 -2 5
Lezt.‘?‘.-[{J 3]cmdB—[u 0]-

Then, AB = [0 0]

0 0

Here, A=O0,B=0butAB=0

(OBJIECTIVE Type Questions )

[ 1 mark]

Multiple Choice Questions

1.IfA= [aﬁ] is a square matrix of order 2 such
1, whenizj

= 2 ren
that aj—{o' crbiun I=j.ther'u!'t is:
10 11
(a) [1 o] (b) [0 0]
1 3 10
© [ 0\ (d) [o 1]

[CBSE Term-1 SQP 2021]

Ans. (d) [é ?

[CBSE Marking Scheme Term-1 SQP 2021])

Explanation:
0 1
i e [0 2¥0 1
1 0/l10
n ol
01
10 -1 41
z.@wma:[i 1] andA-ZB:[ P _1],
then A is:
(1 1 4. '3
@ 2 1] (®) 1 1]
1 1 (2 1
3 3 3 3
() 21 (d) 21
(3 3 (3 3

3. Given that matrices A and B are of order
3 x n and m x 5 respectively, then the order
of matrix C = 5A + 3B is:

(o) 3x5andm=n (b)3 x5
(c) 3x3 (d)y 5x5
[CBSE Term-1 SQP 2021]

Ans. ()3 x5
[CBSE Marking Scheme Term-1 SQP 2021]

Explanation: C = [54]3,, + [3B]m.s

We know, addition of two matrices is possible

only when their orders are same.
Ixn=m=x5

= m=3n=5

8o, order of matrix Cis 3 x 5.

4. @if A and B are two matrices of order 3 x m
and 3 x n respectively and m = n, then the
order of matrix (5A = 2B) is:

(@)m=x3 (by3x3
(cymxn d3xn
[NCERT Exemplar]

5. Suppose P, Q and R are different matrices of
order 3 x 5, a x b and ¢ x d respectively, then
value of ac + bd is, if matrix 2P + 3Q - 4R is

defined
(@) 9 (b) 30
(c) 34 {d) 15
[Delhi Gov. 2022]
Ans. (c) 34

Explanation: By definition,
3x5=axb=cxd,
Thusa=c=3andb=d=5
Thus,ac+ bd=9+ 25=34

1 -1 3 4
6. h"[2 3]+X—[5 6].where

a b
X= e d-thena+c—b-d=

(a) 13 (b) 5
(c) -8 (d) -3
[Delhi Gov. 2022]
Ans. (d) -3

. 1 -1 a b 3 4
Explanation: [2 5 ] +[c d} = [5 6]
a bl _ |25

= c d|7|3 3

Thus,a+c-b-d=2+3-5-3=-3.



7. If A is square matrix such that A2 = A, then
(1 + A)? - 7A is equal to:

(a) A (b) 1+ A
() 1-A (d) |
[CBSE Term-1 SQP 2021]
Ans. (d |

0+AP-7A=1+A+3A+3A-7A=|
[CBSE Marking Scheme Term-1 SQP 2021])
Explanation: We have,
(+AP-7A=13+A%4+ 3124 + 31A2-7A
=1+AZA+3A+3IAT-7A

[ P=i= |]

=1+AA+3A+3A-7A
[ A?=Aila=A]

=1+AZ-A
=1
sin0°  sin 30°] S
8. @rA= [sm 60° sing0° the A is:
(V3 1] V3 1
4 2 4 2
(a) A Vel (b) Nl £+1
i 4 (2 4
(c) (d) None of these
A g

4 2
9. @f A = [_1 1]. then (A - 2))(A - 30) Is

equal to:
(@) A (b) |
(e) 51 (d) O

10. @i A=[g _ﬂ and "“[gb 35}. then

the values of k, @ and b respectively are:
(a) -6,-12,-18 (b) -6, -4, -9
(c) -6,4,9 (d) -6, 12, 18
[CBSE Term-1 SQP 2021]

11. If A and B are two square matrices of same
order such that, AB = A and BA = B, then
(A+B)(A-B)=
(a) A2 -B?

() 2A+ 2B

(b) 2A - 2B
(d) 0
[Delhi Gov. 2022]

Ans. (d 0
Explanation: AZ=AA=ABA=A(BA)=AB=A
B?=BB=BAB=B(AB)=BA=8B
Now,
(A+B)YA-B) =A2+BA-AB-B?
=A+B-A-B=0

12. If[x=2 5+y]|i:.J ;]= O, thenx+y=

(a) O (b) =2
(c) -1 (d) -3
[Delhi Gov. 2022]
Ans. (d) -3

o 1
Explanation: [x-2 5 + y][l O] =0

= [5+y x-2]=0=[0 0O
Oncomparing, y=-5x=2,s0x+y=-3.

13. For any two matrices A and B, we have:
(o) AB = BA (b) AB = BA
(c)AB=0 (d) None of these

Ans. (d) None of these

Explanation: Given relations are true only in
few cases.

14. @ |f AB = A and BA = B, then B? + B is equal

to:
(@) 2A (b) O
(@ 21 (d) 2B
15.IfA = [; ':] and A? - 5A + 10l = O, then
the value of k is:
() -6 (b) -4
(c) 4 (d) 6
Ans. (c) 4

Explanation: Here,

; S |
o
A _A.A_[z k][z k]
[ -5 -3-3
2+2k —-6+k?
Now, A2-5A+101=0
-5 -3-3k .
2-51 3+1o1 °=o
2+2% -6+k 2 k 01
=-3-3k-5(-3)+1000)=0=k=4

16. If A is a matrix of order 2 x 3 and B is a
matrix of order 3 x 2, then:
(a) Only AB is defined.
(b) Only BA Is defined.
(c) Both AB and BA are defined.
(d) Neither AB nor BA is defined.



Ans. {c) Both AB and BA are defined.

Explanation: AB =[A];.3 [Bla.2
= [AB]2x2
and BA = [Bl3.2 [A]2.3
=[BA]3:3
Hence, both AB and BA are defined,
011
17. ForthematrixX =1 0 1|, (x2-X)is:
110
(a) 21 (b) 31
(c) | (d) 51
[CBSE Term-1 2021]
Ans. (a) 21
011
Explanation: X=|1 0 1
110
01 110 1 1
X2=11 0 11 0 1
1 10[ll1 10
[0+1+1 0+40+1 0+1+0
=|(0+0+1 1+0+1 1+0+0
‘0+1+0 1+0+0 1+1+0
[2 1 1
=|1 2 1
11 2
213 2 011
o=t 2 2|-|1 0 1
119 2 110
(220 1=1 1=1
=|1-1 2-0 1-1
_1—1 1-1 2-0
2 0 D
=10 2 0
0 0 2
[1 0 0
=20 1 0|=2
0 01
3 1] 5
18.IfA= 7 and A“ 4 x] = yA, then the value

of x + yis:

(a) 186 (b) -8
(c) =16 (d) 0
Ans, (a) 16

Explanation: Here,

A2=3 173 1=16 8]
7 5)|7 5 56 32

SD.A2+xI=yAimplies

16 8 4 10]_ (3 1]

s6 32)" %o 197 5]

= 16+x=3yand56=7y

= y=8

Se, 16 + x=3(8)

= x=24-16=8
x+y=8+8=16

19. Given that A = [? ﬂ and AZ = 3I, then:
() 1-c?-fy=0
(d) 3+a?+py=0
[CBSE Term-1 SQP 2021)

(@ 1+a+fy=0
(©) 3-a?-py=0

Ans. (¢)3-a?-Py=0

A?=3]
a’+py 0 | [3 0
=1 0 fpy+a? 03
= 3-a?-fy=0

[CBSE Marking Scheme Term-1 SQP 2021]
Explanation: We have, AZ = 3]

e« plla BT _ [1 ol
- [v _.JL | *o 1
al+Py  ap-pa| _ [3 o]
ay-ay Pr+o?| (03
. ol +By 0 ] - [g g]
0 u2+[31_
= a’+ By =3
ar 3-a’-py =0.
11 1)x| |6
20.1f|10 1 1| yl=|3[ithen2x+y=-2z=
0 0 1|z |2
() 2 by 1
(c) 3 d 5

[Delhi Gov. 2022]
Ans. (d) 5



Explanation: As, | y+z |=|3

z 2
then z=2,y+z=3,x+y+z=6
Thus, z2=2,y=1,x=3
= x+y-z=5

21.If A is a diagonal matrix of order 3 x 3
such that A2 = A, then number of possible
matrices A are:

(a) 4 (b) 8
(c) 16 (d) 32
[Delhi Gov. 2022]
Ans. (b) 8
a 00
Explanation:let, A= |0 b 0
0 0 ¢
a 0 0
= A2= 0 B 0
0 0 ¢*
a 00| |22 0 0O
As Al=A= |0 b 0|=|0 B ©
0 0 ¢ g 0 ¢

So, a = 0 or 1, similarly b and ¢ can take 2
values (O and 1)

Thus, total number of possible matrices are 2 x
2x2=8

22. @What must be the matrix X, if [: :’] #
el ]
(@ [_21 _?'2]
© [_21 2]

23. Ramesh and Mustaq were wholesale grain
merchants. Piyush, a student of economics,
was doing a research work as a part of
his school project. Piyush spoke to both
the merchants regarding profit (or loss)
earned in the months of March 2022 and

-2 3
(d) [_1 _2] [DIKSHA]

April 2022 and tabulated them as given
below, represented by matrices A and B

respectively:
Profit Profit
earned by earned by
Ramesh in Mustaq in
March 2022 March 2022
Wheat 1% -2%
Rice 4% 3%
Profit Profit
earned by earned by
Ramesh in Mustaq in
April 2022 April 2022

1
If A= -4 3] and B = {_3 2:|l then

3A-2Bis:
[ 5 —8] -5 -8

(@) 5 5 (b) [—G 5]
[ 5 8] -5 -8

(c) 6 =8| (d}[ 6 _5]
¢ _g]

Ans. (b) g %
Explanation: Here,

3A—23=3[_i ";‘]-2[_3 ﬂ
o P B
[

( VERY SHORT ANSWER Type Questions (VSA) )

[ 1 mark ]

24. Let A and B be two matrices of order 3 x 2
and 2 x 4 respectively. Write the order of
matrix AB. [CBSE 2017]

Ans. Since matrices of Aand Bare 3 x 2and 2 x 4.

Therefore, matrix AB is order 3 = 4.



25. If possible, find the sum of the matrices A
and B, where

ST

[NCERT Exemplar]

Ans. Here, order of matrixisAis2 x 2andBis 2 x 3. We
know, addition of matrices with different orders
is not possible. So, addition of matrices A and B
is not possible.

A Caution

= For the addition of two matrices, their order should
be same.

26. @Find the additive inverse of the following

1 -2 3
matrixA=| 0 1 2|.
-1 20

27. Simplify

o sin@ —cos@ . cosf sin®
cosB sinf —sinf cosH

& <l sin@ —cosB cos@ sing
ns. sinBl cose  sing | S| -sine cosd

=[ sinf@ —sinBcosB]+[ coslp cosﬂsinffl

cosfsing® sin@ sinBcos® cosle

- sin @ + cos? @ 0
0 sin’ 0+ cos’ @

"o 3]

28. Show by an example that for A = 0, B = 0,
AB = 0. [NCERT Exemplar]

01 0.and B -1 1
Ans. letA = 0 2 #2Uana b = 0 0 =0
AB 0 11[-1 1
“lo 2|1l0 o
i 00
=lo o|=0
Hence, proved.

2 =1 20
29. @ if x[g] + y[ 1] = [15], then find the

value of x.

5 0 4 3
30.@[1*3;\-3-[1 1] undB-[z 5] and

find the value of matrix A. [CBSE 2019]
i3 21
3L.If[1x1]| 2 5 1]/ 2] = 0, then write the
15 3 2| x
value of x.
1 3 2|1
Ans. Wehave,[1 x 1]| 2 5 1][2]l=0
15 3 2||x
7+ 2x
= [1 x 1]| 12+x|=0
21+ 2x
ST +2x+x(12+x)+ 21+ 2x]=0
= x24+16x+28=0
— (x+14)(x+2)=0
= x=-20or-14

32. @ Ifmotrix A= [_; _ﬂ and A? = kA, then

write the value of k. [CBSE 2013]

33.If @ is a cube roots of unity, show that

o o 1|1 0

0 1 af©®
mmzi'mzﬂ

i
Q

Ans. LHS ‘1 e

]
E

[“1+o+0’=0]

34. Hatchback cars in India are immensely
popular. Their popularity can be attributed
primarily to their practicality, simplicity



and value for money. But of late, feature-
laden and powerful premium hatchbacks
are getting a lot of slack in the market. One
of the oldest contenders in this segment
is Korean-marquee, Hyundai's 120, now
christened as the Elite i20. In an attempt to
give its chief rival a fitting response, Maruti
Suzuki resurrected their classic Baleno
and gave it a brand-new life. This time it
took birth as a contemporary premium
hatchback and was all set to lock horns with
the successful performing Elite i20. Keua
was doing a market research and studied
the growth (in percentage) of these two car
models from two automobile dealers in the
city.

She concluded her study with the following
table showing the percentage growth for
two consecutive months, which can be
represented by 2 x 2 matrices A and B.

1%t Month Growth Growth
(in %) of first (in %) of
dealer second
dealer
Elite i20 2 3
Baleno -1 2

2" Month Growth Growth
{in %) of first (in %) of
dealer second
dealer
Elite i20 -1 2
Baleno 0 1

2 3 -
IFA:[_l 2] andB—[ 0 1].ﬂ1enﬁnd

(2A + 7B).
2 3 -1 2
Ans. We have, A = [_1 2] and B = [ 0 ]

2 3 -1 2
Therefore, 2A+?B=2[_1 2]4»7[ 0 1]

[1s
-1 3
(4 6] [-7 14
- +
POt

_[-3 20
=2 13

[y

(SHORT ANSWER Type-I Questions (SA-1))

[ 2 marks ]

35. Let A and B be square matrices of the order
3 x 3, 1s (AB)? = A’B?? Give reasons.

[NCERT Exemplar]
Ans. Given: A and B are square matrices of order 3 x 3,
Now, (AB)? = AB. AB
= ABARB
= AABB [+ AB=BA]
= A’g?

Se, (AB)? = A?B? is true when AB = BA.

36. @ Solve the matrix equation for x.

[x 1][ 1 °]=0 [CBSE 2014)

20

37. Give an example of matrices A, B, C such
that AB = AC, where A Is non-zero matrix,
butB=C. [NCERT Exemplar]

IOB 11 g o |
Ans. lLetA= ool'®" |10 unr.lC:z1 1k
(1 0][1 1
AB=1lo of[1 0
1]
=10 0] -0
(1 071 1
and AC=LDO-12
=11 )
_00_

From (i) and (ji), we get

AB =AChutB=C
A Caution

= There can be ather values of A, B and C which satisfy
the above condition.



38. Suppose two matrices X and Y are defined as
X = 2 1 -3 and ¥ = 31 -2
g -1 2 |2 12 5| Pnd
matrix Z, if X+ Y+ Z=0.

Ans. Wehave X +Y+Z=0
= Z==(X+Y)

B 2R

_ 243 141 —3-2]

[4+2 -1+1 245
= [5 2 -5
Tls o0 7
o |- =2 &
-6 0 -7
2 3 -8
39. @Solveforxandy:x 1|+Y|g[*|-11]|=0
[NCERT Exemplar]
40. Find 4A + 3B,ifA=diag[3 -1 4]andB=
dicg[-1 0 4].
Ans. A =diag[3 -1 4]
3 00
=|0 -1 0
0O 0 4
and B =diag[-1 0 4]
-1 00
=| 000
00 4
So,
3 00 -1 00
4A+3B=4|0 -1 0|+3/ 0 0 O
0 0 4 00 4
12 0 0 -3 0 O
=|0 -4 0|+] O 0 O
| 0 0 16 0 0 12
[12 -3 {J
=| 0
| © 16+12
9
=|0 —4 U'
[0 0 28

=diag [9 -4 -28)

4. @If A= [: _i] andB = [2 1]. show

3 4
that AB = BA.
x 00 a 00
42, @i¥p=|0 y OlandQ=|p0 p 0|’
0 0 =z 0 0 ¢
xa 0 O
prove that PQ = 0 yb 0
[NCERT Exemplar]
43. Find A%, if A w [ €080 [ain@
isin® cos®
Ans. We have A= C‘fse Feinb
isin@ cos®
v cosf ising| cos® ising
" |isin® cos@ ||isin® cos8

_[ cos?0-sin?0

isinBcosB+isinBcosh
isinBcosB+isinBcosO

—sin?@+cos?B
[+ i?=-1)

cos28

_ cos28
" | 2isinBcos@

2isinBcos G]

_ cos28 isin28
" |isin20 cos28

44. If [2x 31[ ; 3][;]= 0,findx. [CBSE 2015]

Ans. We have,

[2x 3][_; ;‘;][’3‘] -0

[2x-9 4x] m -

U

= [2x?-9x+12x] =0
= [2x2 + 3x] = (0]
= 22 +3x = [0
= x[2x+ 3] =
-3
=0 = —
= b 4 or x 3
0 1 -1
45. Verify that A?= Iwhen A= 4 -3 4
3 -3 4
[NCERT Exemplar]
0 1 -1
Ans. Here, A=|4 -3 4
3 -3 4



0 1 -11/0 1 -1 100
Al=g4 -3 4||4 -3 4 =(0 1 0] =I
3 -3 4(([3 -3 4 001
4-3 s 4 Hence, proved.
=|-12412 449-12 -4-12+16 46. @ If A is a square matrix such that A2 = A
-12+12 7+9-12 -3-12+18 then write the value of 7A = (I + A)?, where |
is an identity matrix. [CBSE 2014]

( SHORT ANSWER Type-Il Questions (SA-1I) )

[ 3 marks ]
70 2 -3 (A) T 1800
47.IF A = |2 2|andB=| 4 5| find the (B) T 2000 [DIKSHA]
4 8 3 49, Solve the matrix equation
matrix X such that 2A + 3X = 8B. 2
a’l_gl @_[- 6
Ans, We have 2A + 3X = 8B b2 [Zb] = [_ 24]
= X = 8B-2A
1 a? al [ -6
or, X = =(8B-2A . ‘ -5 =
3( ) Ans, Given L’i] [%} - 24]
lr 2 —3 7 0 = 02 I Sﬂ _ I —6
=5 X=§B 4 5|-2|3 2 B2 106| " |-24
-6 5 5 3 §
\ - / 2_e, -
a’ - =
([ 16 -24] [14 0] = [ 2 ]= ]
= x=% 32 40|-| 6 4 b7-10by  |-24
L= 48 40] |10 2 Comparing corresponding elements on both sides
2
-S5a+6=0
([ 16-14 -24 = ga =
1 306 40-4 and b*-10b+24 =0
T3 " - =(@-3)(o-2)=0and (b-6)p-4)=0
<48l 0e-d —a=32andb=64
[ 2 -24 2 1 -1
=% 26 36 50.lfx=[: -: :;] cde=[7 B 4],ﬁnd
-58 38
- 5 (A) X+Y
5 -8 (B) 2X - 3Y
26 (C) a matrix Z such that X + Y + Z is a zero
=l = 12 matrix. [NCERT Exemplar]
-58 138 31 -17 (21 -1
5 3 Gl "‘*“[5 -2 -3H7 2 4
48. @A trust fund has ? 30,000 that must be . [5 z ‘2]
invested in two different types of bonds. 12 0 1
The first bond pays 5% interest per year, and 31 -1
the second bond pays 7% Interest per year. B 2X=2 [5 -2 _3}
Using matrix multiplication, determine how
to divide ¥ 30,000 among the two tuypes 6 2 -2
of bonds. If the trust fund must obtain an - [ ]
annual total interest of: 10 -4 -6



72 4
_[6 3 -3
" |21 8 12

a8 22116 3 =3
10 -4 -6] [21 6 12

_10 -1 1
T 1-11 -10 -18

(C) GivenX+Y+Z=0

3~r=3[2 1 '1]

5 2 -2
Now, X+Y= 127 0 1
5 2 -2 0 00
So.112 0 1[*Z= |0 0 0
000 5 2 =2
= Z=19g 0 o]l f12 0 1
-5 -2 2
=1-12 0 -1
2 0 1
51. @ iFA= |2 1 3|, then find the value of
1 -1 0
(AZ - 5A). [CBSE 2019]
01 0 -1
52.IfA= 11 and B = 1 0 , then show that

(A+B){A-B)= A1-B?  [NCERT Exemplar]

o o= [ s 3]
el ol [ ]
i PR T
2 alls

= [0+0 0+0
[0+0 4+1

So, (A +B) (A-B)

n

_— A% i [0 1] [0 1]

_[o+1 0+1] [1 1
Tlo+1 14171 2

0 -171[0 -1
2 _
and B "1 0][1 o]

_[o-1 0+0
“0+0 -1+0

[ o0
1o -1

Then, A2-p2=|1 1]_[-1 ©
1 2] [0 -1

|
- [1 3} 0
From (i) and (i), we have
(A+B)(A-B)=»A2-B2

A Caution

= Multiplication of matrices is only possible when
column number of first matrix Is equal to the row
number of second matrix.

53.IfA= [_: :] show that (A - 21)(A - 3)) = 0.
[CBSE 2019]

-1 1
LHS. = (A-2)(A-3)

g Rl B E
e s G S
(4 Al

-[431 233)=[o of momrns

54, @if A = [3 5]and B = [7 3], then find a non-
zero matrix C such that AC = BC.

[NCERT Exemplar]

2 -1 5 2 2 5
55.Let A = [3 4],B=[7 4],c=[3 B]

Find a matrix D such that CD - AB = O.
[CBSE 2017]

Ans. Given: A= [ 4 2]

o mN



Ans. Let matrix D = [x y]
£ W

GivenCD-AB=0
2 s\[x ] [2 -1][5 2

3 8][2 w]_[B 4][7 4]‘0

- [2x +52 2y +5w] [ 10-7 4-4 -0
[3x+82 3y+8w| |15+28 6+16]

[2x +5z 2y+5w] _[ 3 ©
3x+8z 3y+8w| |43 22

Comparing corresponding elements both sides,
we get

2x4+5z=3, 3x+8z=43
and 2y + 5w =0, 3y + Bw = 22
=x=-191,y=-1102=77 and w= 44

. D= x y|_([-191 -110
T lzw| | 77 44

56.@IfA=[; j].h[: _i] and (A + B)?

= A? 4+ B?, then find the values of @ and b.
[CBSE 2015]

(LONG ANSWER Type Questions (LA))

[ 4 & 5 marks |
4 3 -1 2 -1 0 and, RHS =(A+B)-C
57.1fA=|5 0 2|,B=(3 2 1]|gndcC 6 2 -1] [2 -1 3
2 -3 1 i 0 2 =8 2 3|-|1 0 -1
g 9 3 13 =3 3] 2 ~i
=|1 0 -1}, then compute (A + B) and O =y
2 -1 4 =|7 2 4
(B - C). Also, verify that |[$ <2 =%
A+|EB-C)=(A:|-B)-C. LHS = RHS
4 3 =1 2 -10 Hence, verified.
Ans. A+B=|5 0 2(+13 21
7 -3 1 1 0 2 58. Suppose matrix A of order 3 x 3 is defined
3 - I+ j]
) _ by a; = [— , Where is the greatest
& B .1 y ay 7 [] g
=|8 2 3 integer function, and another matrix is
3 -3 3 i -1 0
X B=|-2 3 4|.
2 -1 0 2 -1 13 -1 2 0
and B-C=[3 2 1|-|1 0 -1
1 0 2 7 -1 4 (A) Determine the product of A and B.
5 B (B) Find the sum of A and B.
<22 2 (C) Find the difference of A and B.
=1. 1. =2 Ans. We have a; = [H'TJ]

Now, we have to verify that
A+B-C)=(A+B)-C
LHS=A4+(B-0C)

4 3-11[00 -3
=|5 0 2+ 22 2

2 -3 1] [-1 1 -2

4 3 -4]
=7 2 4

1 -2 -1

y

011 = ’Lgl =[1]=1

o5 % - g =[15]=1
P23

a1 = r%_ B %d =[L5]=1




Jd

2+2] [4
Q= |——|=|=|=2
22 — .2]

[24+3] [s
ayg=|——|=|=|=[25]=
3= i _2] [25]=2

[3+1] [4]
= |l—1J=l=1=
n= ==zl 2

[3+2] [5]
032=_ > __-5-_[2.5]_2

[3+3] [6]

=|l—|=|=]|=3
= T e Y

1 1 2
A=|1 2 2

2 2 3

(1 1 2 1 -10

(A AB=|1 2 2||-2 3 4
2 2 3][-1 20
[1-2-2 -1+344 0+4+0
=(1-4-2 -1+6+4 0+8+0
|2-4-3 -24+6+6 0+8+0
(-3 6 4
=|-5 9 8
-5 10 B8
112 1 -1 0
(B) A+B=(1 2 2|+|=2 4
_2 2 3 -1 20
[ 2 0 2
=(-1 5 6
| 1 4 3
1 1 2 1 -1 0
(C) A-B=|1 2 2|-|-2 4
2 2 3] |1 0
[0 2 2
=(3 -1 -2
|3 0 3
-1 0 2 05 -4
59.@ A= 310 B=|-21 3| gnd
-1 2 4 -1 0 2

verify that A(B - C) = AB - AC.

60. For the following matrices, verify the

assoclativity
1 -2 -1
A=[1 0 -2

of matrix
2

], B=|1 -
0

0
2
3

multiplication

o

saed]

Ans. Here we have to verify that
(AB)C = A(BC)

Now, AB = —2 =
1 o *-2
_ [2—-2+0 0+4- 3
- 2+0+0 0+0- 6
_[o 1]
“|2 -8]
LHS = (AB)C
[0 1][-2
12 -6 1
™ | 0+1'__ 1
~|-4-86] [-10
2 0],
Also BC=[1 -2 1]
o 3}
[-4+0] [-4
=|-2-2|=|-4
I 0+3_ 3
RHS = A(BO)
1 2 4] 74
1o _2} .
L - 3
_[-4+8-3]_[ 1
|-4+0-6] |-10

Thus, LHS =RHS

Hence, the associative property of matrix
multiplication is verified.

61.If fix) = 2X° + 5x% - x, find RA) where
1 -1 2
A=12 0 1|.
1-10
Ans. We have flx) = 2x° + 5x2 - x
= fA)=243+5A2-4A
(1 -1 2|1 -1 2
Now, A?2=2 ©0 1fl2 o0 1
1 -1 0fj1 -1 0
[1-24+2 —-1+0-2 2-1+0
=12+0+1 -2+0-1 4+0+0
_1—2+ﬂ -1+0+0 2-1+0
[ 1 -3 1
=| 3 -3 4

-1 1

-1



and A’=A2A
1 =3 1M1 =1 2

]
(55 ]
I
[ F% ]
S
28 ]
-

=x =1 #)ls =4
1B =1 50=1 P=34D
3-6+4 -3+0-4 6-3+0
~1=243 140=1 =2=140

il D
«s| 1-7 3
-2 0-3
wll 4% 3 1-31
L RA)= 1 <7 3l+s| 3-34
-2 0 -3 -1 =3 %
1 -§ 2
-2 0 4
1 -1 0
-8 -4 -2 5 -15 5
=| 2 -14 e6|+|15 -15 20
-4 DBl |=5 ~5 §
¥ wf 3
=2 g 1
1 -1 0
-4 -18
15 -29 25
=10 =& =1
1 3
62.IfA=|2 0 -1-thenshowthutA=-4A=
1 2 3
-3A+111=0.

1.3 2L & 2
Ans. We have A?=[2 0 -1(|2 0 -1

12 3|12 3
[1+6+2 340+4 2-3+6

=|2+0-1 6+0-2 44+0-3
14443 3+0+6 2-2+9

w bk~
w0 = un

]
‘D = ©

andA? = AZA

9.7 5|13 2
141)20-1
8 99|12 3

[9+14+5 27+0+10 18-7+15
=| 1+8+1 3+0+2 2-4+3
.8+18+9 24+0+18 16-9+27

(28 37 26
=|10 5 1
35 42 34
Now,
LHS = A? - 4A2 - 3A + 11|
28 37 26 9 7 5
=10 5 1|-4|1 4 21
35 42 34 8 9 9
13 2 100
-3(2 0 -1|+11]0 1 ©
12 3 0 0 1
28 37 26| [36 28 20
=(10 5§ 1|-| 4 16 4
35 42 34| |32 36 136

129 6| [11 o o]
-l6 0 -3[+| 0 11 o
36 9 [0 0 11
28-36-3+11 37-28-9 26-20-6]

= 10-4-6 5-16+11 1-443
35-32-3 42-36-6 34-36-9+11]

== B =
= = B =)

0
=|0
0

=0 =RHS
Hence, proved.

1 0 2

63. @IfA=|0 2 1| and A’ - 6A% + 7A + ki
2 03

= 0, find the value of k. [CBSE 2016]



TRANSPOSE OF A MATRIX, SYMMETRIC
AND SKEW-SYMMETRIC MATRICS

| TOPIC 1]
TRANSPOSE OF A MATRIX
If A = [a5] be a m x n matrix, then the matrix obtained 1 3 -1 3 0 -2
by interchanging the rows and columns of A is called () A+B= 20 4|fl-1 1 13
the transpose of A
Transpose of the matrix A is denoted by A’ (or AN, - 4 3 -3]
1 0 1 11 7/
Wustration: If A = [ 1 17 1] , then A" =
¥ 2x3 4 1
1 =1 = A+Br=f 3 1 0
o 2 -3 7
1 th 1 2 3 -1
Alsp, A'=| 3 0O|aondB'=| 0 1
Example 3.1: Find the transpose of matrix:
-1 4 -2 3
4 -2 1
6 7 -5 4 1
Ans. Let A = [6 7 _5] then, A'=|-2 7
1 -5 From () and (ii), we have (A + B) = A" + B'
. . -2 3
Properties of Transpose of Matrices Similarly, A-By =| 3 -1
For any matrices A and B of suitable order, we have 1 1
(1) Propertyl [P1]: (A" =A
(2) Property 2 [P.2): (kA) = kA' {where k is any 1 2 3 -
constant} and A-B=| 3 0|-[0 1
(3) Property3 [P3]:(A+B)Y=A"'+B -1 4 -2 3
(4) Property 4 [P.4]: (AB)' = B'A’
1 3 -1 3 0 -2 -2 3
ProofiletA=|, 4 4|landB=|_, 4 4| = 3 -1
1 2 1 1
(1) Then, A'=| 3 O = (A-B)y =A'-B".
=1 @4

|
3 0 =[; 3 _:]=A.
-1 4

8y =

Thus, property 1 is verified.
(2) Further,kﬁ.:k[l 3 "'1]=[ k 3k -k]

2 0 4 2k 0 4k
1 2
andA'=| 3 0
-1 4
k 2k 1 2
= (kAY=|3k Of=k| 3 0Of=kaA
-k 4k -1 4

Thus, property 2 is verified.

(4)

Thus, property 3 is verified.

For the given matrices A and B, AB and BA
both are not defined. So, we take ancther set of
matrices for which AB and BA both are defined.

.
letA=|-2|andB=[3 0 -1].Then, AB and BA
1-
bath are defined.
[ 2
Now, AB = |-2([3 0 -1]
| 1
[ 2x3 2x0 2x%(-1)
=|(-2)x3 (-2)x0 (-2)x(-1)
[ 1x3 1x0 1x(-1)




[ 6 0 -2 [ 3x2  3x(-2) 3x1
=(-6 0 2 =| 0x2 0x(-2) Ox1

| 3 0 -1 (-)x2 (Dx(-2) (-1)x1
[ 6 -6 3 6 -6 3

= (AB)=[ 0 0 0 -0 des & & _)
-2 2 -1 2 2 _1
[ 3 ¥ ’ L}

Now, B =| OA'=[2 -2 1] From (i) and (i), we have (AB)’ = B'A".
-1 Thus, property 4 is verified.

o | 55 /\ Caution

Sa Bra= =21 w Matrices multiplication is not commutative ie, AB is

[ -1 not equal to BA. Similarly, (AB) = A' B".
| ToPIC 2 |

SYMMETRIC AND SKEW-SYMMETRIC MATRICES

A square matrix A = [g;] is said to be symmetric, if
A=A

A square matrix A = [a;] is said to be skew-symmetric, if
Al=-A

2 01
Illustration: The matrix A = |0 -1 3| is
1 3 5
2 01
symmetric,as A'=|0 -1 3|=A
1 3 5
0 5 1
The matrixB= | -5 0 3| is skew-symmetric, as
-1 -3 0
0 -5 -1 0 5 1
B=[(5 0 -3|=(-1)|-5 0 3|=-B
1 3 0 -1 -3 0

(ﬁ/\}’ Important

w All the diagonal elements of a skew-symmetric matrix
are zero.

Example 3.2: Show that the matrix

[ 1

(A) P=|-1
i 5

[0

(B) Q=|-1
1

matrix.

-1 5

2 1
1 3

*

is o symmetric matrix.

skew-symmetric

[NCERT]

Ans. (A) For the given matrix P, we have

1 -1 5

PP=l=1 2 1

5 1 3

1 =1 5
=l-1 2 1|=P

& 1 3

Thus, P is a symmetric matrix.
(B) For the given matrix Q, we have

0 F -1
Q=|-1 0
1 -1 o0
[0 -1 1
=1 0
-1 1 0
0 4 =9
=|-1 0 1|=-Q
1 -1 0

Thus, Q is skew-symmetric matrix,

{F} Important

= For any square matrix A with real number entries, A
+ A' Is always a symmetric matrix and A - A' is a skew-
symmetric matrix,

= Any squore matrix A can be expressed as the sum
of @ symmetric and skew-symmetric matrices, ie,

A:%[{A+A'}+(A-A')]

= A matrix which is both symmetric and skew-symmetric
is a zero matrix.



6 -2 2
Example 3.3:Express [-2 3 -1| asthesum and A - A’
2 -1 3
of a symmetric and skew-symmetric matrices.
[NCERT]
Ans, For any given matrix A, we have =
A= %[(A+A')+(A—A’)] g AT A »;‘”*‘2‘ﬂL
6 -2 2 So,
Here, A=|-2 3 -1
2 -1 3
So,
6 -2 2 6 -2 2
A+Al=-2 3 -1|+/-2 3 -1
2 -1 13 2 -1 3
(12 -4 4
=-4 6 -2
| -2 8
(6 -2 2
’ Thus, | -2
= A¥A o 3 -
2 L2, @

-2

3

-1

=%

2

-1/ Is expressible as the sum

3

of a symmetric and skew-symmetric matrices.

(As symmetric matrix)

(OBIECTIVE Type Questions )

[1 mark]
Multiple Choice Questions
3 4
1.For two matrices P = |-1 2| and =
0 1
=1 21
T = ]
Q= [1 2 3] P-Qis
So,
[ @] (4 3
(@|-3 0 b)|-32 0
|0 -3 -1 -2
(4 3] (4 3
|0 -3 d|o -3
-1 -2 0 -3

[CBSE Term-1 2021]

Ans.(b) |-3 O

Explanation: Here Q" = [_11 ; _}3]

2. The matrix

(=2 =~ B

o N O
s

(=]

(a) identity matrix
{b) symmetric matrix

X
]
|
]
]

is afan:



(¢) skew-summetric matrix
(d) none of these
Ans. (d) none ofthese
Explanation: Given matrix is a diagonal matrix.
3. If A and B are symmetric matrices of same
order, then AB=-BAisa:
(o) Skew-symmetric matrix
(b) Summetric matrix
(¢) Zero matrix
(d) Identity matrix
Ans. (G) Skew-symmetric matrix
Explanation: As A and B are symmetric
matrices, A'=Aand B'=B
Now,(AB - BA)' = (AB)’ - (BA)'
=B'A' - A'B
= BA - AB
= - (AB-BA)
= AB - BA Is a skew-symmetric matrix.

4.@F A = [“’s“

-sina

Cosa

e ] and A + A’ = |, then

the value of o is:

id i
(a) E (b) §

3rn
c d —
(€ n (d 2
5. If the order of matrix A is 4 x 3, order of

matrix B is 4 x 5 and the order of matrix C
Is 7 x 3, then the order of the matrix (A’ x B)'

x C' st
(@) 4x5 (b) 3x7
(c) 4x3 (d)5x7

Ans. (d) 5x7

Explanation: Order of matrix A’ is 3 x 4, arder
of matrix B' is 5 x 4 and the order of matrix C'
is3x7

Now, (&' x B) = (BY x (A)' =B’A

The order of B'A is 5 x 3, so, the order of
(A" x B) is 5 x 3.

Hence the arder of (A’ x B) x C'is 5 x 7.

6. @lf the matrix [: 2]=P+Q' where

P is a symmetric matrix and Q is a skew
symmetric matrix, then Q Is:

(@ [i _i] ®) [2 ‘ﬁ]

o[2y el

7. IfA = [‘s‘i’:z ’:;:z], then AA' is:
(a) A? (b) Null matrix
(c) A (d) Identity matrix

Ans. (d) ldentity matrix
Explanation: Here,

AA = | COST —-sinat|[ cosat  sina
| sine  cosa||-sina cosa

]9

8. @ifA= [3 x] and A = A', then:

0
() x=0,y=5 (b) x=y
(c) x+y=5 (d) xy=8
2 1
o.1fa=|5 1 ©9|,B'=[-2 0|thenBA'ls:
6 -1 1 3
'8 77 8 5
(@) 5 3] ®) [7 3}
'3 77 3 5
(© 58 () [.’. a} [DIKSHA]
o
Ans. (a) 5 3]

Explanation: Here,

51 0 s
0 -1
2 3 2 -2 1
AndB' =|-2 0 :>B=|:1 - 3}
1 3
a9 1 5 6
So, BA' = % ] 1 2
_1 D 3 1x3 0 _1

[10-2+40 12-4-1
T |5+0+0 6+0-3 ],

(8 7
_5 3
10. If A is a matrix of order m x n and B is a

matrix such that AB' and B'A are both
defined, then order of the matrix B is:




(a) mxm bynxn
(c) nxm (dmxn
[NCERT Exemplar]
Ans. (d) mxn

Explanation: Let arder of matrix Bbe p x q.
Since AB’ is defined,

S A=q.

Further, B'A is defined givesp=m

Hence, order of matrix B is m x n.

0 a -3
11.If the matrix A = (2 0 -1| is a skew
b1 0
symmetric matrix, then (a, b) is:
(@) (1,-3) (b) (-1, 1)
(c) (-2,3) (d) (0,0)
[NCERT Exemplar]

Ans. (¢) (-2, 3)
Explanation: Here,

0a -3 [0a -3
2 0 -1|==|2 0 -1
b 1 0 b1 0
(0 a -3] [0 -2 -b
le,[2 0 -1|=|-a 0 -1
b1 0of |3 1 0

=>a=-2,b=3

12.If A » [ay] is a square matrix such that
ay=1 - j% then:
(a) skew-symmetric matrix
(b) summetric matrix
(c) zero matrix
(d) identity matrix

Ans. (6) skew-symmetric matrix

0 -3 -8
Explanation: Here, A= |3 p -5/, whichis
8 5 0

a skew-symmetric matrix.

13. If A is a symmetric matrix then which of the
following is not a symmetric matrix?

(a) A+ AT (b) AAT
() A-AT (d) AT
[Delhi Gov. 2022]
Ans. (c) A-AT

Explanation: As, (A - AT =- (A - AT
So, (A- ATy is not symmetric matrix,

1 2 1 2
14, IfA= |4 1|andB=|6 4|, then (2A + B)
5 6 7 3
is equal to:
(o) 2A" + B (b) 4A’ + B’
(c) 4A" + B (d) 2A+B

Ans, (a) 2A'+ 8
Explanation: Here, (2A + B) = (28) + (B)
=2A"+ B

15. @if A and B are matrices of same order,
then (AB' - BA") is a:
(a) skew-symmetric matrix
(b) null matrix
{c) symmetric matrix

(d) unit matrix [NCERT Exemplar]

16. If a matrix A is both symmetric and skew

symmetric, then A is necessarily a
(o) Diagonal matrix
(b) Zero square matrix
{c) Square matrix
(d) ldentity matrix

Ans. (b) Zero square matrix
Explanation: Let A be a square matrix such

that A is both symmetric and skew-symmetric
matrix.

= A'=AandA'=-A
= A=-A
= 2A=0
= A=0

[CBSE Term-1 2021)

(VERY SHORT ANSWER Type Questions (VSA) )

[ 1 mark |
17.Find the transpose of the matrix For finding the transpose of matrix, we have to
-3 2 1 interchange the rows and columns elements.
A=| 4 5 8| 59 3T [<3 4 -
-1 2 0 ~A'=] 4 56| =| 25 2
i -1 20 16 0
T {-3 2 11
ns. We have
*A=| 4 5 B -1 2 2 3
. o 18.If P'—[ 3 1]undQu{n 1] then deter-

mine PQ.



: (-1 2

Ans. P - P 1]
(-1 3

= P= 7 1

-
O
n

-1 3][2 3
| 2 1flo 1
[ -2 -3+3] _[-2 ©
“la+0 6+1)7| 4 7

19.@if P is a skew-symmetric matrix, then
show that P? is a symmetric matrix.

20.IfA= [g :] is written as A = P + Q, where

P Is a symmetric matrix and Q s skew-
symmetric matrix, then write matrix P.

[CBSE 2016]
Ans. We have A=P+Q
1
P=_(A+A
5t )
_1f[3 5 5 3 7
“2l17 9|5 @
1| 6 12
T 2l|12 18
_|3 &
|6 9
2x + 3 6 0
21. @ n-'[ A f]=[6 4]. then find the
value of x. [CBSE 2010]
0 2b -2
22.Matrix A = | 3 1 3| is given to be
3¢ 3 -1
symmetric, then find the values of @ and b.
[CBSE 2016]
Ans. We have matrix A is symmetric.
A=A
0 2b -2 0 3 13a
= 3 1 3|={2b 1 3
3a 3 -1 -2 3 -1

Comparing the corresponding elements, we get,
2b=3and-2=3a

wir

=:».':.~=E and a=-
2

23.For what value of x, is the matrix

0 1 -4
A=|=-1 0 3
x =3 0

a skew-symmetric matrix 7

[DIKSHA]

1
Ans. Given: 0
X =3
0 =1 x]
= Al=|1 0 3
_-1 3 0_

Since, A is a skew-symmetric matrix

= |1 0 -3|=-|-1 0 3

12
24.IfA=| 2 1 x| is a matrix satisfuing
-2 2 -1

AA' = 9|, find x. [CBSE 2018]

Ans. We have

[1 2 21
21 x|z
-2 2 -1]|2
242+42x -2+4-2

4+14x2 -442-x
4+44+1

[ 1+4+4

= | 2+2+2x
[~2¥ 4= ~4¥2-%X

I
o oW
o w o
o oo

Q9 4 +2x 0 9 0 0
=|4+2x S+x? -2-x|={0 9 0O
0 -2-x 9 00 9

Comparing the corresponding elements, we get

442x=0 and 5+x¥=9
= x=—-2 and x2=4
= x=-2 and Xx=4+72



( SHORT ANSWER Type-I Questions (SA-I) )

[ 2 marks ]

, -3 5 -1 0
25.I1"P..[3 4] (:lm:il'._)--[2 3].ﬂnd

(P +3Q). _
Ans. We have P =

Now, P+3Q

]

1

L

L
J

+
L

I

K =
o
el

_[-3 3],[-3 0
“ls 4]t 6 9
[-6 3
*l11 13

-8 37 [-8 11
(P+3Qr=| 44 13] '[ 3 13]

26. Show that all the diagonal elements of a
skew-symmetric matrix are zero.

[CBSE 2017]
Ans. Let P = [p;] be a skew-symmetric matrix. Then
by definition
py==piViJ
Put i = j, therefore
Py == Pi
= 20i=0
= pi=0Vi

s P11=pP22=pP33= =0
Hence, all diagonal elements of a skew
symmetric matrix are zero.

27. @show that A'A and AA' are both
symmetric matrices for any matrix A.

[NCERT Exemplar]
28. For what value of a, the matrix
dJa+5 3 2
A = -3 0 5 Is a skew

-2 -5 =-3a-5

symmetric matrix?
Ans. We have, matrix A Is skew-symmetric matrix,
. 7 — AT

3a+5 3 2
=| -3 0 5
-2 =5 =-3a-5

3a+5 3 2 T
=l =2 0 5
-2 -5 -3g-5

Ja+5 13 2
= | -3 0 5
-2 -5 -3a-5

3a+5 -3 -2
=— 3 0 -5
2 5 3a+5

3a+5 3 2
=| =3 0 5
-2 -5 -3a-5

=3a=5 3 2
=3 0 5
-2 =5 =3a-5

Comparing the corresponding elements, we get
3g+5=-3a-5

= Ea=—10=>a=—§

0 a 3
29. @if the matrix |2 b -1[is a skew-
c 1 0

symmetric matrix, then find the values of
ab,c [NCERT Exemplar]

30. If A Is symmetric, then show that B'AB is

symmetric matrix. [NCERT]
Ans. We have, A is a symmetric matrix
5 A=A ()}
Now, (B'ABY = (AB)'(B")’
=B'A'B
= B'AB [From eq. (i)]

Hence, B'AB is a symmaetric matrix.

31. @ A, B are square matrices of same order
and B is a skew-symmetric matrix, then
show that A' BA is skew-symmetric.

[NCERT Exemplar]

32. A and B are symmetric matrices. Prove that
AB + BA Is a symmetric matrix.



Ans. We have, A and B are symmetric matrices.
LA'=Aond B’ =B

Now, (AB + BA)' = (AB)" + (BAY
=B'A'+ A'B

=BA + AB
= AB + BA
Hence, AB + BA is a symmetric matrix.
Hence, proved.

( SHORT ANSWER Type-Il Questions (SA-I) )

[ 3 marks |
33. For the following matrices A and B, verify 1 2 3 = 4. a2 _&
that (AB)' = B'A'. [CBSE 2010] 35.fF A = |8 -1 OlandB=| 4 -1 0
1 2 -3 4 3 2 1
A=|-4|,B=[r121 :
3 then verify that (A + By = A’ + B,
) Ans. We have,
3 FE 2 3] 8 2 -8
Ans. AB = |-4([-12 1] A+B=|8 -1 0|+| 4 -1 0
| 4 2 -3 4 5 2 3
EY 9 f 3 :
=9 B =9
i Ja =l12 =2 o
| 5 -1 5
-1 2 1 LHS. = (A + B
LHS =(ABy=| 4 -8 -4 = -
-3 6 3 -2 4 -2
=12 -2 0
-1 4 -3 | 5 -1 5
=| 2 -8 & ;
1 -4 3 [-2 12 5
=| & =2 A
1 _—2 0 5_
and RHS. = BA =[-1 2 1]|-4
3 RHS =A"+PB
1 [1 2 3 -3 2 -5
=| 2ln -4 3 =8 -1 0|+ 4 -1 ©O
1 2 -3 4 3 2 1
4 w3 1 8 2] [-3 4 3
sl w8 =2 -1 -3f+] 2 -1 2
|1 -4 3 3 0 4] -5 01
LHS. =RHS, =2 A2 5
Hence, verified. =14 -2 -1
-2 0 5
4 0
0 -1 LHS. =RHS,
34, @if A= andB=|1 3|,then :
4 3 -4 5 & Hence verified.
verifu that: 1 2 1 2
(A) (A) = A 36.fA= |4 1| end B = |g 4| then verify
(B) (AB) = B'A’ 5 6 7 3
(C) (kA)'= kA" [NCERT Exemplar] that:



(A) (2A + B)' = 2A" + B'
(B)(A-B) =A'-B'

12 1 2
Ans. (A) 2A+B=214 1| +|6 4
5 6] [7 3]
(2 4 (1 2
=8 2 |+|6 4
10 12) |7 3]
[ 3 6
=114 6
17 15
3 14 1

7
f2A+B}'=[5 5 15]

1405 16 7
Also, 2A'+B'=2 +
2 43

216

4 2 12

(241 8+8 10+7
[9+2 2+4 1243

[3 14 17
"6 6 15

From (i) and (i), we get
(2A +B) = JA'+B'
Hence, verified.

12 12
(B) A-B=|4 1|-|6 4
|5 6 7 3
0 0
= ,_,2 ,_,3
=2 3
and (A-B)=[0 "2 72
0 -3 3
g TE& 5] TL6 7
hlae, W=B'm |y 4 5]'[2 4 3]
_[o -2 -2
o -3 3
From (i) and (i), we get
{A“B)l=AI—BI

Hence, verified.

37. @For the matrix P = [: :]. verify that

(A) (P + P’) Is a symmetric matrix
(B) (P - P') is a skew-symmetric matrix

[NCERT Exemplar]

_r2810+167
- 2 4 3

(i)

()

Ans, Let

38.1f B = [by] is a square matrix such that

by = P - f, then check whether B is
symmetric or skew-symmetric matrix.

Ans. Caonsider a square matrix of order 2 ie,

B = [byla.2
We have by =P -3
: by =13-17=0
b12=13—23=—?
b11=23"1=?
b22=23—23={]
(0 a -3]
B=|2 0 -1
b 1 0|
_[e =71
Now, B'= _7 0_
_ [ 0 7
i D_
_[o -7
|7 0
=-B

Hence, B is skew-symmetric matrix.

39. Prove by mathematical induction that (A)"

= (A™)', where n e N, for any square matrix A.

[NCERT Exemplar]
P(n): (A)" = (A7)
So, P(1): (A)! = A
= A=A
= P(1) s true.

Now;, let P(k) be true.
P(K): (AYE = (AY), whereke N .0)
Now, we have to prove that
Pk + 1) : (AY*! = (A1) is true
LH.S. = (A% = (A)k . (A)!

=(Al' A’ [Using ()]
= (AAY [(AB)' = B'A]
= (AN = (Ak+ly

=RH.S.

Hence, P(k + 1) is true, whenever P(k) is true.
Hence, proved.

ACautiun

= For proving this question, one should know the

property of mathematical induction.



2 4 -6
40. Express the matrix A= |7 3 5| asthe
1 -2 4
sum of a symmetric and skew-symmetric
matrix. [CBSE 2015]
2 4 -6
Ans. Wehave A=|7 3 5
1 -2 4

For expressing the matrix A as the sum of
symmetric and skew-symmetric matrices, we
can write

A =P+ Q where
P= %(A + A'), which is symmetric matrix

and Q = %{A— A", which is skew symmetric

matrix
1 2 4 -6 27 1
NOWP=-2-»735+43—2
1 -2 4] |-65 4
\
1' 4 11 -5]
==|11 6 3
2-s 3 8
11 5
o o R
2 2
= E 3 E
2 2
2 2 a
3 2

and Q = l(A—A']

1"2 4 -6 27 1
=§? 3 5|-| 4 3 -2
1 -2 4 -6 5 4
- -7
=53 7
| 7 0
3 7
0 - ==
2 2
3 7
= | = 0 Lo
2 2
7 7
LA
2 2

Hence, matrix A is expressed as the sum of
symmetric and skew-summetric matrices

g 1 3l g -3 2
2 2 2 2
e. A= 3 32,12 o 7
2 2 . 2
22 2 g L Z 5
| 2 2 1 L2 2 4
41, @Express the matrix
2 -2 -4
B=|-1 3 4
1 -2 -3

as the sum of a symmetric and skew
symmetric matrix. [DIKSHA]

( LONG ANSWER Type Questions (LA) )

[ 4 & 5 marks ]

42, Suppose A, B and C are three matrices
defnedas
-1 2 2 3 8
0 3 B= 2 4
-1 2 0o 2

= o B

-1 3
andC=| 2 5
3 2

Verify the following results.
(A A+B+CY=A"+B"+C

(B) (AB) =B'A’
Ans. (AJA+B+C
i -1 2 2 3 8 -1 3 4
={2 0 3|+|-1 2 4|+| 2 5 6
4 -1 2 -5 0 2 32 1

1+42-1 -1+3+3 2+8+4
2-1+2 042+5 3+4+6
4-5+3 -1+0+2 2+2+1

51
i |
1

]
R T S
7o I FL I

LHS=(A+B+Cy=|3 7 13

RHS. =A"+B'+C



1 -12] [23 8
=12 0 3|+-1 2 4
4 -1 2| [-5 0 2
+

12 -1

n
I
(A
o
1
[ SIS - 8
+
m w M
=]

[ 1+2-1 2-14+2

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

| 2+48+4 3+4+6
[2 3 2

=| 5 7 1

14 13 5

2 LHS = RHS,
Hence verified.

(B) AB=

LHS.

RHS.

1 -1 2] 2
2 0 3-1
4 -1 3]|-5
[2+1-10
4+0-15
|8+1-15

-7 1 8
-11 & 22
-6 10 34

= (ABY

(-7 1 8
=|-11 6 22
| -6 10 34

-7 -11 -6
6 10

| 8 22 34
= BA

1]
(oS

I
i
BN o N W
N B
B
I I

I
T 1t
m W K
I
IMDI.."'!I
————
I
(S QR

B-4+4
16+0+86
32-4+6

L L KN

2+1-10 4+0-15 B8+1-15
=| 3-240 6+0+0 12-2+0
8-4+4 16+0+6 32-4+6

-7 -11 -6
=| 1 6 10
8 22 34

LHS. = RHS,
Hence verified.

2 31
43, @Express the matrix |1 -1 2| asthe sum

4 1 2

of a symmetric and skew-symmetric matrix.
[NCERT Exemplar]

44. @cConstruct a square matrix A of order 3 x 3
by using the elements ay = 2(f + j).
Also express matrix A as sum of symmetric
and skew-symmetric matrices.

45, Express the following matrix as the sum of a
symmetric and a skew-symmetric matrices
and verify your result.

i 2 -3
A=|3 2 1
4 -1 3

1 2 -3

Ans. Wehave, A=|3 2 1

4 -1 3

For expressing the matrix A as the sum of
symmetric and skew-symmetric matrices, we
can write as

A= %(A+A’)+%{A—A‘), where %{A+A’) is

symmetric and %(A - A" is skew-symmetric
matrices

Symmetric matrix = %(A + A"

1 1 2 -3 1 3 4
-_--24 3 2 1|1+ 2 2 -1
4 -1 3 -3 1 3
1 1+1 243 =3+4
=53+2 242 1-1
4-3 -1+1 3+3
25 1
=15 4 o
211 0 6
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13
2 2
-3 1

-3-4
1+1
3-3

4
-1
3

Thus, A =

r
NI N =

N RN

0

o M=

|

Now, we have to verify that
A=%M+Aj+$A—Aj

S RHS. =

M ORI LA

o

[y

+

+
(ST RN S

1

LSS ]

r r
W= N RWD

|
[y

1
2
O+

-3
1| =LHS.
3

Hence, the result is verified.



INVERTIBLE MATRICES

| TOPIC 1]
INVERSE OF A MATRIX

Let A be a square matrix of order n. If there exists a
square matrix B of same arder n such that AB = BA
= |, then we say that A Is an invertible matrix. The
matrix B is called inverse matrix of A and is denoted
by A1

ﬁ:}’ Important

= ' B is the inverse matrix of A, then A Is also the inverse
matrix of B.

= Only square matrix can possess inverse, and not a
rectangular matrix.

Noteworthy Results
(1) For any invertible square matrix A,
« (A=Al
= {A- 1)- 1. A
o AATIz=ATIA
(2) For anuy invertible square matrix A and non-zero
scalar k,

Wehave  (kA)!= %A‘l.

(3) For two invertible square matrices A and B (for
which AB is defined), we have

(AR l=p"1a"1

Uniqueness of Inverse of a Matrix

Theorem: Inverse of a square matrix, if it exists, is
unique.

Proof: Let A be a square matrix of order n. If possible,
let B and C be the two inverse matrices of A. We will
prove that matrix B = matrix C.

-+ B is the inverse matrix of A

AB=BA=| ()}
Also, Cis the inverse matrix of A.
i AC=CA=| (i)
We know, B =Bl
= B(AC) [From (i)
= (BA)C
=(@C [From ()]
=C
= B=C

( OBIECTIVE Type Questions )

[ 1 mark]

Multiple Choice Questions

1. Matrices A and B will be inverse of each
other only if

(a) AB =BA

(c) AB=BA =1
Ans. (c) AB=BA =|

Explanation: Matrices A and B will be Inverse

of each other only if AB = | = BA,

(b) AB=BA=0O
(d) AB=0O,BA=1

2. Suppose P and Q are square matrices of the
same order and PQ = 8|, then P~ 1is:

1 1

(a) EQ (b) EQ
1

(c) 8Q (d) EI

Ans. (b) éo

Explanation: We have, PQ = 8|

1
= —(PQ) =1
8{ Q
(1
P[=Q| =
or, kEQ I
= pp[lo)-py
\ 8
{
=5 IlQ =pl
\ 8
1
. prl=2
ar, BQ




(CASE BASED Questions (CBQs) )

[ 4 & 5 marks |

Read the following passages and answer the
questions that follow:

3. A manufacturer produces three stationery
products Pencil, Eraser and Sharpener which
he sells in two markets. Annual sales are
indicated betow:

WEW DELR sTmonce wurr Lo

LUl .
=f
4 -

‘ Products (in numbers) 3

Market |
| Pencil | Eraser | Sharpener
A ' 10,000 2000 18,000
B ‘ 6000 20,000 8,000

Unit Sale price of Pencil, Eraser and Sharpener

are T 2.50, T 1.50 and X 1.00 respectively, and
unit cost of the above three commodities are

7200 T 1.00 and T 0.50 respectively.
(A) Total revenue of market A is:

(a) 64,000 (b} ¥ 60,400

(c) 46,000 (d) ¥ 40,600
(B) @Total revenue of market B is:

(o) T 35,000 {b) ¥ 53,000

(c) 50,300 (d) ¥ 30,500
(C) Cost incurred in market A is:

(a) 13,000 (b) ¥ 30,100

(c) 10,300 (d} ¥ 31,000

(D) @Profit in markets A and B respectively
are:
(a) ¥ 15,000,% 17,000
(b) ¥ 17,000, X 15,000
(c) ¥ 51,000,% 71,000
(d) ¥ 10,000, ¥ 20,000
(E) ®@Gross profit in both market is:
(a) ¥ 23,000 (b) ¥ 20,300
(c) ¥ 32,000 (d) ¥ 30,200
[CBSE Question Bank 2021]
Ans. (A) (c) T 46,000
Explanation: Total Revenue for market A
= 10,000 = ¥ 2.50 + 2,000 » ¥ 1.50 + 18,000
x ¥ 1.00
=¥ 25,000+ T 3,000+ % 18,000
=% 46,000
(C) ()T 31,000
Explanation: Cost incurred in market A
= 10,000 x ¥ 200+ 2,000 x T 1.00 + 18,000
x T 0.50

=% 20,000 + T 2,000 + T 9,000
=7 31,000

4. A trust care for handicapped children gets
T 30,000 every month from its donors. The
trust spends half of the funds received for
medical and educational care of the children
and for that it charges 2% of the spent amount
from them, and deposits the balance amount
in a private bank to get the money multiplied
so that in future the trust goes on functioning
regularly.

(A) The expenditure matrix is given by:
(c) [15000 15000]

15000

® _15000]

@[ t 15000
15000 1
15000 0

@[ o 15000]

(B) @Let the rate of interest received from
the bank be x%. Then, the interest matrix
is given by

@R% % ® [i:]

1 2% x% 0
© [x% 1 ] @ [ 0 zx]
(C) Matrix of the total earning is:

(a) [300 150x] (b) [;%i]

(c) [300 + 150x] (d) [300x + 150]

(D) @If the trust gets monthly earning of
T 1800, the value of x is:
(a) 6 (b) 8
(c) 10 (d) 12

(E) @)if the trust spends T 12,000 instead of
T 15,000 for medical and educational
care, the monthly earning will be:
(a) T 2240 (b) ¥ 2040
(c) T 2400 (d) X 2420

Ans. (A) (q) [15000 15000/
(C) () [300 + 150x]

Explanation: {15000 15000] [i:]

= (300 + 150x]



5. Amit, Biraj and Chirag were given a task of
creating a square matrix of order 2.

Below are the matrices created by them, A, B,
C are the matrices created by Amit, Biraj and
Chirag respectively.

1 2 4 0 2 0
a=[ Sfei o}t ]
Ifa=4andb=-2,

(A) Find A + (B + C).
(B) What is AC-BC?

Ans. (A) A+(B+0C)

L33k SR 2

_[12].[6 0
-1 3|2 3

_[7 2
1 6
(B) We have.
[1 2][2 o
eS| g 3][1 -z]
4 -4
“[1 -6
4 0][2 ©
=12 5][1 -2]
8 o
=7 -10
4 4] [8 O
% p-He~ s —6]_[7 -10]
_[-4 -4
-6 4

6. A manufacturer produces three products,
namely, P, Q and R which he sells in two
markets A and B. Annual sales are indicated

below:
Products
Market
|m PR | R
A _ 5000 @ 3000 6000
B 7000 9000 5000

The unit sales price of P Q and Rare T 3, T 2
and ¥ 1 respectively.
(A) Find the total revenue In market B.

(B) If the unit costs of the products P,Qand R
are ¥ 2.50,% 1.00 and T 0.50, respectively,

calculate the gross profit from both the
markets.

Ans. (A) Total revenue in market B =

Products Price
3
[7000 9000 5000] |2
1

=T [21000 + 18000 + 5000}, ie, T 44,000
(B) Gross profit from market A

= Revenue - Cost price

3
=[5000 3000 6000] |2
1

250
-[5000 3000 6000]| 1
0.50

= [15000 + 6000 + 6000)
- (12500 + 3000 + 3000}
= [27000] - [18500)

=[8500]
Gross profit from market B

= Revenue - cost price

250
=[44000]-[7000 9000 5000) | 1
050

=[44000] - [17500 + 9000 + 2500]
=[44000] - [29000]
=[15000]
. Gross profit from both the markets
=T 85000 + T 15000
=T 23,500
7. Three schools DPS, CVC and KVS decided to
organize a fair for collecting money for helping
the flood victims. They sold handmade fans,

mats and plates from recycled material at a
cost of T 25, ¥ 100 and X 50 each respectively.
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The numbers of articles sold are given as

School/Article Dps | cvC KVsS
Handmade fans | 40 | 25 35
Mats . 50 | 40 50
Plates 20 | 30 40

(A) What is the total money (in ) collected
by the school DPS?
(a) 700 (b) 7,000
(c) 6,125 (d) 7,875

(B) @WhatIsthetotalumnuntofmoney (in?)
collected by schools CVC and KVS?
(a) 14,000 (b) 15,725
(c) 21,000 (d) 12,125

(C) @What is the total amount of money
collected by all three schools DPS, CVC
and KVS?
(o) T 15,775 (b) T 14,000
{c) ¥21,000 (d) T17,125

(D) If the number of handmade fans and
plates are interchanged for all the
schools, then what is the total money
collected by all schools?
(a) ¥ 18,000 (b) T 6,750
(¢) T 5,000 (d) T 21,250

(3] @How many articles (in total) are sold

by three schools?
(a) 230 (b) 130
(c) 430 (d) 330

[CBSE Question Bank 2021])

Ans. (8) (B)T 7,000
Explanation: Let x, y, z be the revenue
collected by DPS, CVC and KVS.

The above problem can be represented in
the form of matrix as

40 50 20 25
25 40 30| 100|=|y
35 50 40) 50] |z

1000 + 5000 +1000] [x
= | 625+ 4000+1500 |=|y
875+5000+2000 | |z]

7000] [x
= 6125|=|y
7875] |z

*. Money collected by DPS =T x =T 7,000

(D) (d) 21,250
Explanation: Total fans made = 90
Total mats made = 140
Total plates made = 100
.. Total money earned
=90xT25+140xT 100+ 100 xT 50
=% 2250 + T 14000+ T 5000
=%21,250

8. On her birthday, Seema decided to donate
some money to children of an orphanage
home. If there were B children less, everyone
would have got T 10 more. However, if there
were 16 children more, everyone would have
got ¥ 10 less. Let the number of children be x
and the amount distributed by Seema for one
childbe y (in%)

(A) Find the equations In terms x and y.

(B) Find the number of children who were
given some money by Seema.

[CBSE Question Bank 2021]



Ans. (A) Here, number of children is x and
amount distributed to one child is y

(in ).
.. Total money distributed = xy
According to the question,

(x- 8}y + 10) =xy
= xyy -8y + 10x - 80 =xy
10x - 8y =BO
= Sx-4y=40
and (x+16)(y-10) =xy
= xy+16y-10x-160=xy

Y

= - 10x + 16y = 160
= 5x-8y=-80
We can write these equations in matrix
form as
[5 —47[x] [ 40]
5 -8]ly| " |-80]
(B) From part (4), we have
(5 —47[x] [ 40]
5 -8]ly| " |-80]
5x-4y] [ 40]
B [Sx -8y | - |- 80
5x-4y=40 (i)
and 5x-By=-80 (i)
On salving both the equations, we get
x=32,y=130

~ Number of children = x = 32,

9. The bookshop of a particular school has 10
dozens chemistry book, 8 dozens physics book
and 10 dozen economics books. Their selling
prices are T 80, T 60, T 40 each respectively.
The shopkeeper allows 10% discount on the
sale of each bock and charges GST at 5%.

(A) The matrix representing the number of

books, is:

(@) [10 8 10]  (b) [120 96 120)
10 120

) | 8 (d) | 96
10 120

(B) @The matrix representing the selling
price per book, is:

(a) [80 60 40] (b) [72 54 38

80 72
(c) |60 (d) |54
40 36

(C) The matrix representing the net sale
price per book, is:

(0) [B0 60 40] (b) [72 54 36]
80 75.60

() |60 (d) |56.70
40 37.80

(D) @The matrix Indicating the total amount
received on selling all books, is:

80]

(o) [10 8 10]|60

40

(80
(b) [120 96 120) |60
40

75.60
(©) [10 8 10] |56.70
37.80

75.60
(d) [120 96 120) |56.70
37.80

(E) @The total amount received on selling
all books, is:

(¢) T 1587.60
(&) T18711.00

Ans. (A) (b)[120 96 120]

7560

© (d) | 56.70
37.80

(b) T 1680.20
(d) T 20160.00

Explanation: As on sale of one book, 10%
discount is given and 5% GST is charged.

.. Discount on chemistry book
-y T80=%8
100
- SP.=T(80-8)=%72
Also, GST is 5%.

5
GST =
100

x¥ 72

=T 360
. Final sales price =T 72 + T3.60
=¥ 7560
Similarly, for ather books
Sales price of phusics book = ¥ 56.70
Sales price of economics book =T 37.80
7560
Hence, final obtained matrix is | 56.20
3780



(VERY SHORT ANSWER Type Questions (VSA) )

[1mark]
4 -5 9 5 2 3 :
10.@IfP=[_? 9] nndp*1=[7 4], then 19 192 3] _[10
5 _2|5«x] |01
verify that PP~ 1 =, 19 19
4 15 6 3]
2 3 — i mepi|
= 10
_|19 19 -1_[2 3 19 19 19 18| _
11.If A = o 2 and A —[5 x]' find 10 10 15 2 0 1
19 19 19 19 19 19|
R On comparing elpérnergxan, we get
Ans. We know that 919 T .
AA~L=| = 3x=-6
= Xx==2
( SHORT ANSWER Type-I Questions (SA-I) )
[ 2 marks ]
coso  sina| | T =y 1| 3 2 TR
12.IfP = is such that P' = P~ %, 13.IfB= — and itsinverse matrixis B
—-sina cosa 14(-4 2
find a. [NCERT Exemplar] x =2
bR W R 5F ol o 9 g find the values of x and y.
T _p-1
= PTP i Ans. We know that
=5 P'P=I| 8R! =|
= [cc:!snt —s[na][ cosot sina]={1 0] 1[ 3 2][x -2]_[1 0
sina  cosa || -sinot cosa 01 1a|-4 2{4 y[T|o 1
cos?a+sinfac  cosasina-sinacoso 3x+8 -6+2y 14 0
cosasina-sinocosa  sin? a+cos’ a -4x+8 B8+2y| [ 0 14
1 0 On comparing corresponding elements, we get
=l Ix+8=14and-6+2y=0
1 = 3x=6 and 2y=6

=5 x=2 and y=3
10 10
= 0 1]=]o 1 13 x

1
14.@P=(-30-1|andP™! =|-2
Hence, PP = | is true for all values of a. So a can 21 0 5
take any real value.

find the values of x and y.

(LONG ANSWER Type Questions (LA) )

[ 4 & 5 marks ]
0 2y =z
15. @Find x, yandzifA= [x y =z |satisfies
X -y z

A'= AT NCERT Exemplar
p



( VERY SHORT ANSWER Type Questions (VSA) )

[ 1 mark]
1.1f 2’;__5; :, =[_; ;].ﬁnd the value of x + y.
Ans. : L e )
) B
2~ —q = /O L B
M = 2L o
12— asH=—] /
== 1 /
o / . ‘_“_'__:___ ,
I i -
| A= 9 = [CBSE Topper 2014]
0 o -3
2. Ifthe matrix A= |2 0 -1]| isskew symmetric, find the values of 'a’ and ‘b".
b1 0
A A ol o TR % morux
_ '
. L d = -A
A= o @ -3
X 0 =l
b 1 O©
A'= e 2 b
a 0 .
-3~ ©
" b] o a -3
ot o 4a
4 a © l} =7 R 0 -1 ]
~h ={"0 b I ©
0 4 3 0 a 3
a o /l[=/-2a 0 |
=3 -1 0 b =f
a
ﬂ“ r,O‘WLP 4 ] /
m L "'-'/I e
e [CBSE Topper 2018]

3. Find the value of x - y, if

13].[yo0] [56
2[0 xl+12]_ll 8'




Ans.

-

1=

[y o] s ¢

Jﬂ.J

L 2| L%

sk b ) T gt

| _:wu:._] Ll B_J”

S __r,nm}.a.nch WTIRM‘L ey //w.h.__.%_mé_mnhh,_

2+4=5 2242 =

rvz‘:]/

y=32

4

o

A-u=3-3

JA=4=0

>

[CBSE Topper 2014]

( SHORT ANSWER Type-| Questions (SA-I) )

[ 2 marks ]

4. Three schools X, Y and Z organized a fair (mela) for collecting funds for flood victims in which they
sold hand-held fans, ats and toys made from recycled material, the sale price of each being ¥ 25,
T 100 and ¥ 50 respectively. The following table shows the number of articles of each type sold :

School/Article

Hand-held fans
Mats
Toys

| X
| 30
| 12
| 70

Y | z
40 | 35
15 | 20
55 | 75

Using matrices, find the funds collected by each school by selling the above articles and the total
funds collected. Also write any one value generated by the above situation.

Ans.

"

30 2. 7O

dors  Mate ‘Tcadts

3c 12 .70 '|.—rtchast

bo g5 |- Lehael ¥

36, 20 75 ] dchwat Z

250

L

Ha _J.J_'ii_] }rtoc

_ 8 50
?_J L

i e

[_750+ 1200 +3500°)___
_lopo 'HE.'DU-P'IQM
875 t 2000 +37 &
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| 52500 fmd Gilluhd by Lohosty
i 625 ] .» ;Ihmd esllolle b%y' !EE"IEEEZ
-' SRS X= R suSpr
: 7}4 . A e 3
| ——-’}Ww{ 2RE 625 /.— . .

_.mé;_m& = fr)3325
They  axe balpng welims amd “dunes

[CBSE Topper 2015]



