Matrices

(2025)

Q.1 If A and B are square matrices of same order such that AB=A and BA =B,
then A2 + Bz isequal to :

(1 Mark) (CBSE 2025 - 65/4/1)
A.A+B
B.2 BA
C.BA
D.2(A +B)

Q2
The matrix
0 1 -2
-1 0 -7
2 7 0
isa:

(1 Mark) (CBSE 2025 - 65/4/1)
A. diagonal matrix
B. skew symmetric matrix
C. symmetric matrix
D. scalar matrix

Q.3 Let both AB’ and B’A be defined for matrices A and B. If order of A is n X m,
then the order of Bis :

(1 Mark) (CBSE 2025 -65/6/1)
A mXn

B.n X m



C.nXn

D.m X m
Q4
If
—1 0 0
A= 0 3 0
0 0 5
, then
A
is a/an :

(1 Mark) (CBSE 2025 -65/6/1)
A. identity matrix
B. scalar matrix
C. skew-symmetric matrix
D. symmetric matrix
Q.5 Sum of two skew-symmetric matrices of same order is always a/an :
(1 Mark) (CBSE 2025 -65/6/1)
A. identity matrix
B. symmetric matrix
C. null matrix
D. skew-symmetric matrix
Q6

If
1 12 4y
A= |6x 5 2=
8t 4 6



IS @ symmetric matrix, then

(22 + )

IS

(1 Mark) (CBSE 2025 - 65/2/1)

A6
B.8
C.-8
D.0

Q.7 Which of the following can be both a symmetric and skew-symmetric
matrix?

(1 Mark) (CBSE 2025 - 65/2/1)
A. Diagonal Matrix
B. Unit Matrix
C. Row Matrix
D. Null Matrix

Q.8 Four friends Abhay, Bina, Chhaya and Devesh were asked to simplify 4AB +
3(AB + BA)—4BA, where A and B are both matrices of order 2 X 2. It is known
that Aeq Beql and A—-eqB.

(1 Mark) (CBSE 2025 - 65/2/1)

Their answers are given as :
Abhay : 6 AB

Bina: 7TAB — BA

Chhaya: 8 AB

Devesh : 7 BA-AB

Who answered it correctly ?



Q.9 If A and B are square matrices of order mm such that A2—B2=(A—B) (A
+ B), then which of the following is always correct?

(1 Mark) (CBSE 2025 - 65/2/1)

A.A=B
B.A=IorB=1I
C.A=0o0orB=0
D. AB =BA
Q.10
Assertion (A) : A
=diag[3 5 2]
IS a scalar matrix of order

3 x3
Reason ® : If a diagonal matrix has all non-zero elements equal, it is known as a
scalar matrix.
(1 Mark) (CBSE 2025 -65/2/1)

A. Both Assertion (A) and Reason (R) are true and the Reason (R) is the
correct explanation of the Assertion (A).

B. Both Assertion (A) and Reason (R) are true, but Reason (R) is not the
correct explanation of the Assertion (A).

C. Assertion (A) is false but Reason (R) is true.
D. Assertion (A) is true but Reason (R) is false.

Q.11 What is the total number of possible matrices of order 3 X 3 with each
entry as V2orv3?

(1 Mark) (CBSE 2025 - 65/7/1)
A9
B.615



C. 64

D.512
Q12
The matrix
V3 0 0
A=10 \/5 0
0 0 +5
IS a/an :

(1 Mark) (CBSE 2025 -65/7/1)
A. scalar matrix
B. identity matrix
C. null matrix
D. symmetric matrix
Q.13 Let A be a square matrix of order 3. If |A| = 5, then |adj A| is :
(1 Mark) (CBSE 2025 - 65/7/1)
A. 125
B.-5
C.5
D. 25

Q.14
If

20 — 1 3x r+3 12
[o 92—1}:[0 35]
, then the value of

(z —y)

IS :



(1 Mark) (CBSE 2025 - 65/7/1)
A.-20r10

B.2or-10
C.20r10
D.-2 or-10
Q15

(1 Mark) (CBSE 2025 - 65/5/1)



5 0 0
310 5 0
0 0 5
Q.16
If
A 1 2 3
-4 3 7
and
4 3
B=1-1 2
0 5

, then t_he correct statement is :

A. Only AB is defined.

B. AB and BA, both are not defined.

C. Only BA is defined.
D. AB and BA, both are defined.

Q.17
If

(1 Mark) (CBSE 2025 - 65/5/1)

(1 Mark) (CBSE 2025 - 65/1/1)



-1 0 0

0 1 0

0 0 1
Q.18 If A is a square matrix of order 2 such that det(A) = 4, then det(4adj A) is
equal to:

(1 Mark) (CBSE 2025 - 65/1/1)

A.512
B.16
C. 64
D. 256



Q.19

Let
1 -2 -1 —2

A=10 4 —-1|,B=1]-5 ,C:[Q 8 T’]
-3 2 1 -7

, Which of the following is defined?

(1 Mark) (CBSE 2025 - 65/1/1)
A. Only AB

B. Only BA
C. All AB, AC and BA
D. Only AC

Q.20
If

A:

o O =]

x
0
y

3 o a0 o

IS a scalar

I

y
is equal to

atrix, then

(1 Mark) (CBSE 2025 - 65/1/1)
A +7

B.0
C.1
D.7

Q.21 If A and B are invertible matrices, then which of the following is not
correct?

(1 Mark) (CBSE 2025 - 65/1/1)



A.adj(A) = |A|]A1
B. (AB)-1=B-1A-1
C.(A+B)-1=B-1+A-1

D. |A|-1 = |A-1]
Q.22
If

2 3
A:

5 3

, then show that
A2 —4A+TI=0

(2 Mark) (CBSE 2025 - 65/7/1)

Q.23
Let
[ 1
A= 4
| —2
and
[ 3 4 2
C=112 16 8
|—6 —8 —4
be two matrices. Then, find the matrix
B
if
AB=C

(3 Mark) (CBSE 2025 - 65/6/1)

Q.24 Let 2x + 5y - 1 = 0 and 3x + 2y - 7 = 0 represent the equations of two
lines on which the ants are moving on the ground. Using matrix method, find a
point common to the paths of the ants.

(3 Mark) (CBSE 2025 - 65/7/1)

Q.25 A shopkeeper sells 50 Chemistry, 60 Physics and 35 Maths books on day I
and sells 40 Chemistry, 45 Physics and 50 Maths books on day II. If the selling



price for each such subject book is X 150 (Chemistry), X 175 (Physics) and X
180 (Maths), then find his total sale in two days, using matrix method. If cost
price of all the books together is X 35,000, what profit did he earn after the sale
of two days?

(3 Mark) (CBSE 2025 - 65/7/1)

Q.26 Three students, Neha, Rani and Sam go to a market to purchase stationery
items. Neha buys 4 pens, 3 notepads and 2 erasers and pays X 60. Rani buys 2
pens, 4 notepads and 6 erasers for X 90. Sam pays X 70 for 6 pens, 2 notepads
and 3 erasers.

(4 Mark) (CBSE 2025 - 65/6/1)
Based upon the above information, answer the following questions :

(i) Form the equations required to solve the problem of finding the price of each
item, and express it in the matrix form AX = B.

(ii) Find |A| and confirm if it is possible to find A-1.
(iii) (a) Find A4, if possible, and write the formula to find X.
(i) (b) Find A2 — 8I, where Il is an identity matrix.

Q.27

If

A

IS a

3 %3

invertible matrix, show that for any scalar

k0

(kA)™t =+ A7
. Hence calculate
(34)~"

. where



A=1|-1 2 -1
1 -1 2
(5 Mark) (CBSE 2025 - 65/4/1)

Q.28
Given

—4 4 4
A=1|-7 1 3

| 5 -3 -1
and

1 -1 1
B=1|1 -2 =2

2 1 3
, find AB . Hence, solve the system of linear equations :
r—y+z=4
x—2y—2z=29
2 +y+3z=1

(5 Mark) (CBSE 2025 - 65,/2/1)



Answer

QlA Q2B Q3B Q4D Q5D
Q6B Q7D Q8B Q9D Q10C
Q11D Q12D Q13D Ql4A  Qi5C
Q16D Q17D  Q18C  QI19A  Q20C
Q21C

Q22

42— 2 3)[2 3]_[1 12
—-1 2/ |-1 2 —4 1
L.HS. = A2 —4A+4+ 7] = L1 5 12 | T _ |90 — 0= R.H.S.
4 1 4 8 0 7 00

Q.23

Let
B=[z vy 2z

x Y z 3 4 2
AB=C= | 4z 4y 4z | = | 12 16 8 | which
—2x -2y -2z -6 -8 —4
gives
x=3,yv=14
and
7z =2

B=[3 4 2]

Q.24 The system of equations in matrices is:



AX = B, where A = [2 ﬂ,X: H,B: H

The solution is given by

x—aom= =22 J]0 -1

Point common to paths of the ants is (3,-1)

Q25

Let
50 60 35] DayI +00
:[40 45 50} Daym’” ~ |17
180

be the day wise sale and the selling price per subject, matrices respectively.

50 60 35 150 24,300| Day I
|[17%] = o]
18

Total sales day wise = [40 45 50 22,875| Day II

Total sales in two days
= 24,300+ X 22,875 =X 47,175

Profit =% 47,175— % 35,000 =% 12, 175.

Q.26 (i) Let the price of each pen, notepad, eraser be Ix, Xy and Iz respectively

Given system in the form
AX =B
is

4 3 2\ [z
2 4 6| |y] =190
6 2 3/ \z



(i)
|A| =50 #£ 0

, hence
A_l
exists
(iii) (a)
0 -5 10
At=2 =430 0 -20
—20 10 10
X=A1B
(iii) (b)
4 3 2\ /4 3 2 34 28 32\
A2=12 4 6|12 4 6| =152 34 46
6 2 3/ \6 2 3 46 32 33/
26 28 32\
A2 8T = |52 26 46
46 32 25)
Q.27
Consider (kA) (%A‘l) =k- %(A AT =1
= kA and %A‘l are inverse of each other.
. (kA)_l _ lA_l
s k
1
(SA)_I — EA_l

Here,
Al =4+#0. A1
exists.



3 1 -1
adjA=|1 3 1

-1 1 3
3 1 -1
.-.A—lz‘—;l-ade:% 1 3 1
-1 1 3
1 -1
(3A)—1—i 1 3 1
210 4 3
Q.28
8 0 0
AB= |0 8 0| =8I
0 0 8

The system of equations is equivalent to the matrix equation:

4 T
BX =C, whereC = |9|.X = |y
1 z
= X=B!C
AB = 81
1
= Bl==4
8
-4 4 4 4 24 3
X=—|-7T 1 3 9] = =|-16| = | -2
5 -3 —-1] |1 —8 —1



(2024)

Q.1 If the sum of all the elements of a 3 X 3 scalar matrix is 9, then the product
of all its elements is :

A. 729
B.9
C.0
D. 27

(1 Mark) (CBSE 2024 - 65/2/1)

Q.2 If A = [ajj] be a 3 X 3 matrix, where a;j = [ — 3j, then which of the following is

false?

A a1 <0
B.aiz > az
C. az1 =20

D.ai2+ az1=-6

Q3

If
cos T

F(x) = |sinx
0
and

—sinxz 0
cosz O
0 1

[F(z))* = F(kx)
, then the value of

k
IS :

(1 Mark) (CBSE 2024 - 65/2/1)

(1 Mark) (CBSE 2024 - 65/2/1)



A1l
B.2
C.-2
D.0

Q.4 Assertion (A) : For any symmetric matrix A, B'AB is a skew-symmetric
matrix.

Reason (R) : A square matrix P is skew-symmetric if P'= —P.
(1 Mark) (CBSE 2024 - 65/2/1)
A. Assertion (A) is true, but Reason (R) is false.

B. Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of the Assertion (A).

C. Assertion (A) is false, but Reason (R) is true.

D. Both Assertion (A) and Reason (R) are true, but Reason (R) is not the
correct explanation of the Assertion (A).

Q.5
If

S 2
o RO

0
0
5

o=

IS a scalar matrix, then the value of
a-+ 2b+ 3¢+ 4d
IS :

(1 Mark) (CBSE 2024 - 65/2/1)
A0
B.5
C.10
D. 25



Q6

Given that
A-l_ 1 2 1
T1—-3 2
, matrix Ais :
A.
1 2 —1
13 2
B.
2 —1
3 2
C.
le —1]
19 3 2
D.
2 —1
7
.
Q.7
If
A — [2 1]
—4 -2

, then the value of

I-A+A%2 A3+ ...

IS :

(1 Mark) (CBSE 2024 - 65/4/1)

(1 Mark) (CBSE 2024 - 65/4/1)



>

—|m'_|
- o o
o o
(S—

o
[ ==
I——

h 1 -1
, then the value of
|A(adj. A)|
IS :

A.1000
B.10
C.1001
D.101

(1 Mark) (CBSE 2024 - 65/4/1)



Q.9
Given that

vt 0o

, the value of
M

IS :
(1 Mark) (CBSE 2024 - 65/4/1)

A.2

B.-2

C.-4

D. 4

Q.10 If a matrix has 36 elements, the number of possible orders it can have, is :
(1 Mark) (CBSE 2024 - 65/1/1)

A9

B.5

C.3

D.13

Q.11
If

BRI

, then the value of

(2+%)

IS :

(1 Mark) (CBSE 2024 - 65/1/1)



A. 8
B.7
C.6
D. 18

Q.12 If A and B are two non-zero square matrices of same order such that (A +

B)2 = Az + B2, then:

A AB=0
B. AB =BA
C.BA=0O
D.AB = —-BA

(1 Mark) (CBSE 2024 - 65/1/1)

Q.13 If A = [a;] is an identity matrix, then which of the following is true ?

A

L J0, ifi=]
Yool L, ifi A
B.

L Jo, it i#]
a”_{1, if i=j
C.

a,ij:l,\:fi,j

D.

aij — 0, Vi,j

(1 Mark) (CBSE 2024 - 65/1/1)



Q.14
Let

"y

be a square matrix such that adj
A=A

. Then,

(a+b+c+d)

Is equal to:

A.2b
B. 2a
C.0

D. 2c

Q15
Let

A {a b}
c d
be a square matrix such that adj
A=A
. Then,

(a+b+c+d)
is equal to:

A.2b
B. 2a
C. 2c
D.0

(1 Mark) (CBSE 2024 - 65/3/1)

(1 Mark) (CBSE 2024 - 65/3/1)

Q.16 If A and B are two skew symmetric matrices, then (AB + BA) is :



(1 Mark) (CBSE 2024 -65/3/1)
A. an identity matrix
B. a symmetric matrix
C. a skew symmetric matrix

D. a null matrix

Q.17
If
2 0 0
A=10 3 0
0 0 5
, then
A—I
S :
(1 Mark) (CBSE 2024 - 65/3/1)
A.
2 0 0
1
10 3 0
0 0 5
B.

o O =
o W= O
o O



5+ 0 0
w|0 3 0

0 0 +
D.

Lo o
30|0 5 0

0 0 5

Q.18 Assertion (A) : Every scalar matrix is a diagonal matrix.

Reason (R): In a diagonal matrix, all the diagonal elements are 0.

(1 Mark) (CBSE 2024 - 65/3/1)

A. Both Assertion (A) and Reason (R) are true and Reason (R) is the correct

explanation of the Assertion (A).

B. Both Assertion (A) and Reason (R) are true, but Reason (R) is not the

correct explanation of the Assertion (A).

C. Assertion (A) is false, but Reason (R) is true.

D. Assertion (A) is true, but Reason (R) is false.

Q.19
If
a c —1
A=1|b 0 5]
1 =5 0
Is a skew-symmetric matrix, then the value of
2a — (b+¢)
IS:

(1 Mark) (CBSE 2024 - 65/5/1)



A1l
B.0
C. 10
D.-10

Q.20 If A is a square matrix of order 3 such that the value of |adj-A|= 8, then the

value of |AT| is :

A. 22
B. V2
C.—V2
D.8
Q21

If inverse of matrix
7 -3 -3
—1 1 0

-1 0 1
IS the matrix

1 3
1 3
1 1

- 0 > W

, then value of
A

IS :

(1 Mark) (CBSE 2024 - 65/5/1)

(1 Mark) (CBSE 2024 - 65/5/1)



B.1
C.3
D. 4

Q.22

If
5

—2

[a: 2 U] —1 :[3 1]{ }
xT
, then value of

L
IS :
(1 Mark) (CBSE 2024 - 65/5/1)
A.-1
B.1
C.2
D.0

Q.23 Find the matrix A% where A = [a;] is a 2 X 2 matrix whose elements are
given by a;j = maximum(j, j) - minimum (j, j) :

(1 Mark) (CBSE 2024 - 65/5/1)



Q.24 A scholarship is a sum of money provided to a student to help him or her
pay for education. Some students are granted scholarships based on their
academic achievements, while others are rewarded based on their financial
needs.

(4 Mark) (CBSE 2024 - 65/3/1)

Every year a school offers scholarships to girl children and meritorious
achievers based on certain criteria. In the session 2022-23, the school offered
monthly scholarship of X 3,000 each to some girl students and X 4,000 each to
meritorious achievers in academics as well as sports.

In all, 50 students were given the scholarships and monthly expenditure
incurred by the school on scholarships was 31,80,000.

Based on the above information, answer the following questions :



(i) Express the given information algebraically using matrices.

(i) Check whether the system of matrix equations so obtained is consistent or
not.

(iii) (a) Find the number of scholarships of each kind given by the school,
using matrices.

(iii) (b) Had the amount of scholarship given to each girl child and meritorious
student been interchanged, what would be the monthly expenditure incurred
by the school?

Q.25
If
1 cot x
A=
—cotx 1
., Show that
WA —cos2x —sin2x
sin 2x — cos 2x
(5 Mark) (CBSE 2024 - 65/2/1)
Q.26
If
—1 a 2
A= 1 2 x
3 1 1
and
1 -1 1
A1=1|-8 7 =5
b y 3

. find the value of
(a+z) - (b+y)

(5 Mark) (CBSE 2024 - 65/1/1)



Q.27
If

1 2 -3
A=12 0 -3

1 2 0
, then find

A_l
and hence solve the following system of equations :

x+2y—3z=1
2z — 3z =2
T+ 2y=3

(5 Mark) (CBSE 2024 - 65/5/1)



Answer
Q1C Q2B Q3B Q4C Q5D
Q6B Q7C Q8A Q9A Ql10A
Q11D Q12D Q13D Q14B Q15B
Ql6B Q17B Q18D Q19B Q20A
Q21D Q22A Q23D
Q.24 Let No. of girl child scholarships = x
No. of meritorious achievers =y

x+y=250
3000x + 4000y = 180000 or 3x 4 4y = 180

; ﬂ [ﬂ B [15800]

1 1
=140
34‘ #

-~ system is consistent.

n=f Jor- o[
3 4 y 180
AX=B=X=A"'B
v 4 —1][507] _[20

~3 1] 180 30
= =20,y= 30
(iii) (b)

Required expenditure =% [30(3000) + 20(4000)]
—3 1,70, 000



Q.25
|A| =1+ cot® z = cosec’ z

1 —cotx
adjA = Lotaﬁ 1 ]
Al adj A _ 1 [ 1 —cotm]
Al cosec’ 2 [cot 1
o [ 1 cotm}
cotx 1
AT 1 [1 — cot?’x —2(:01::1:]
cosec’xz | 2cotz 1—cot’z
 [sin’z —cos’z —2sinzcosz
N | 2sinxcosx sin? z — cos? :J
[—cos2x —sin2z
B | sin2x  —cos 2:1:]
Q.26
AAT =1
—1 a 2 1 -1 1 1 0 0
1 2 z||-8 7 —-5|=1|0 1 0
'3 1 1 b y 3 0 0 1
1 —8a+2b 1+ Ta+ 2y .
—15+bx 5 —b5a _ o
—5+4+b 4+ zy 3z —9 0
4 1

—54+b=0=b=5 5-5ba=0=a—=1
4+y=0=y=-4 3rz—-9=0=z=3
etz —(bty)=(1+3)—(5-4) =3

o = O
- o O



Q.27

Al =1(6) —2(3) —3(4) = —12#£0,.-. A™*
exist

6 —6 —6
adjA=1-3 3 -3
4 0 -4
6 —6 —6
at—-Lls 3 3
. . I 12
4 0 —4
The given system of equations can be written as

T
AX=B,X=|y|,B= |2
z 3

z 6 —6 —6
X=A"'B=|y|=—-%[-3 3 -3
z 4 0 -4

:I'.he solution of the given system of equations is:
T=2y=73,2=%



3.2 Matrix

(1 mark) _

1. Constructa 2 x 2 matrix A= [n ], whose elements are
given by a; = |()? - ]| (2020) (T :

2. Write the number of all possible matrices of order
2 x 2witheachentry 1, 2or 3. (Al 2016) :

3. Write the element azz of a 3 x 3 matrix A = [ay] whose
. |_';“ . (Dethi 2015)(1] :

elememsaiare given by ay

4. The elements ag of a 3 x 3 matrix are given by

ay= %|-3i+j| . Write the value of element daz.

3.3 Types of Matrices
(1 mark)

5 i [ x-¥ z_—1 4
2x=y w| o s

(A12014) (5] |

a+d4 3b 2a+2 b+2 i H

. ( 8 ik -{ a a—Eb]' write the value of

) (Foreign 2014) (Ag) :

7. H[""’ 4 ]:[3 “"’} write the value of (x +y +2). :
z+6 x+y] |0

3.4 Operations on Matrices

8 i .q:[; ‘:],B=_; g]andAWBz.thenxequais |
{a) 1 (b) -1 9 1 (d) 2 (2023)
1 1 1[x] [6
9. Ifjo 1 1fly|=[3[ thenthevalueof (2x+y-2}is :
o o 1illz] |2 i
(@) 1 (b) 2 {9 3 (d) 5 (2023) :
11 [2] [4] :
10. If x[2]+ F[S_ _[9_' then
{a) x=1,y=2 (b) x=2,y=1
€] x=1,y=-1 d) x=3,y=2 (2023) :
11. If Ais a square matrix and A2 = A, then (I + A)? - 34 s
equal to
{a) | (b) A c) 2A (d) 3i
(2023) :

(A12014C) |

ﬁndﬂﬂevalmnfx+y.§

(Delhi 2014C) (Ap]

£

i 13.

18,

i 19,
i 20.

P21,

i 22,

Ifa= [ 41 ﬂ‘men{.ﬁ- 20) (A - 3l) is equal to
(d)
{Termi, 2021-22)

If order of matrix Ais 2 = 3, of matrix B is 3 = 2, and
of matrix C is 3 = 3, then which one of the following is
not defined?

(a) A (b) I (€) si

(a) ClA+B) (b) ClA+BY
(c) BAC (d) CB+A"
(Term |, 2021-22)
1 -1 1
(14, FA=|1 -1 1| thenA®-A%*- AT+ Ais equal to
: 1 =X 1
(a) 2A (b) 3A (c] 4A ()
: (Term |, 2021-22)
i 15. IfAisasquare matrix such that A2= A then (| - 4)*+A
i is equal to
(a) I &) O
€ I-A (d) 1+A {zﬂzm
3
: 16, IfA=[2 -3 4),B=|2|,X=[1 2 3}and‘r- 3 , then
AB + XY equals
(a) [28] (b) [24] (o) 28 (d) 24
(2020)
(1 mark)
: 2
[ 17. FA=[1 0 4]andB=|5|findAB.  (2021)(Ev]
f 6
Find the order of the matrix A such that

HEXE

(2021)(R]

IfB= [; 'g] andA+25=[ D? :] find the matrix

A = = (2021)
1 0

KA+B=|; 4 andA-zscl ] then

A= . (2020)

If A fs a square matrix such that A2 = |, then find

the simplified value of (&4 - [}® + (A + ) - FA
(NCERT Exemplar, Delhi 2016) (An]

|

(2 1 3] [-1 0 || 0 [=A, then write the
0

order of matrix A. (Foreign 2016) (Ap)



23.

Solve the following matrix equation for x :

[x 1{_12 E]:D (Dethi 2014)

| 35,

| 36,

| 37,

24. If 2{3 4H1 “']=[?r u].ﬁnd (x -y :
5 x|]lo 1) lw0 s )
(Delhi 2014) :
25. If Ais a square matrix such that A = A, then write the
value of 7A - { + A)3, where [ is an identity matrix.
(Al 2014) (Ev)
26. If{2x 4}{:;]:0, find the pasitive value of x. ;
(Al 2014C) :
ETYM (2 mark) "
27. rm=['3 E]andrs[l u].ﬁndscararksuthaté
1 -1 0o 1
AZ+1=kA. (2020)
1 2 o]0
28. Forwhatvalueofxis;1 2 1)j2 0o 1]|2 =07 {
1 0 2llx
(2020) (&) |
2%. Find a matrix A such that 24 - 3B+ 5C =0, where%
2 2 0 9 0 =3 )
B-[B . dec-[? : ‘5].{i:r.a-m.:J.*-:n.sﬁjr_|;__n?]E
BTN (3 mark)
1 2 3
30. If A={3 =2 1[,thenshowthatA®-234-40i=0.
& 2 (2023) |
Y (4 marks) '
31 a_etn=[2 '1}5=[5 2}::[2 5}ﬁnda
3 4 7 4 3 8 i
matrix Dsuch that CD - AB= 0. (Delhi 2017) (An) :
32. Find matrix A such that :
S | -1 -8
1 0fa={1 -2 A12017) |
-3 4 9 22 H
2 0 1
33 If A=|2 1 3| find A% - 5A + 4l and hence find a
1 -1 0 i
matrix X suchthat A2~ 5A+ 41 +X=0 (Delhi 2015)(fn)
34. Three schools A, B and C organized a mela for

collecting funds for helping the rehabilitation of flood :
victims. They sold hand made fans, mats and plates :
from recycled material at a cost of T 25, ¥ 100 and
T 50 each. The number of articles sold are given :

below.

Article/School A B C

Hand-fans 40 25 35
Mats 50 40 50
Plates 20 30 40

Find the funds collected by each school separately

by zelling the above articles. Also, find the total funds

collected for the purpose.

Write one value generated by the above situation.
(Delhi 2015)

To promote the making of toilets for women, an
organisation tried to generate awareness through
(i} house calls (i) letters and (iii) announcemeants.
The cost for each mode per attempt is given
below :

(i) ¥50 (i} 20 (iii) ¥40

The number of attempts made in three villages X, Y
and Z are given below :

M G (i)

X 400 300 100
Y 300 250 75
Z 500 400 150

Find the total cost incurred by the organisation for
the three villages separately, using matrices. Write
ane value generated by the organisation in the

society.

i 38. If

39.

(A1 2015) (Ev)

1 =1 a 1
If A-[z -1]3“‘13_[# _1

then find the values of a and b.

]éml:iLd!l.-l--f_i:lzﬂaifltz+Es‘2r

(Foreign 2015)

In a parliament election, a political party hired a
public relations firm to promote its candidates in
three ways-telephone, house calls and letters. The
cost per contact (in paise) is given in matrix A as

140 | Telephone

200 |Housecall

150 |Letters

A=

The number of contacts of each type made in two
cities X and Y is given in matrix B as
Telephone Housecall Letters
B=[1|I‘IG 500 5000 }G’t-,rx
3000 1000 10000 |City ¥

Find the total amount spent by the party in the two
cities. What should one consider before casting
his/fher wvote-party’s promotional activity or their
social activities? (Foreign 2015)

[2x 3{_13 ﬁ][;]mfim.

A trust fund, ¥ 35000 is to be invested in two
different types of bonds. The first bond pays
8% interest per annum which will be given to

(Delhi 2015C)



orphanage and second bond pays 10% interest per :
annum which will be given to an N.G.O. (Cancer Aid 47,
Society). Using matrix multiplication, determine :
how to divide ¥ 35,000 among two types of bonds
if the trust fund obtains an annual total interest

of ¥ 3.200. What are the values reflected in this
(Al 2015C) (Ev]

question?

3.5 Transpose of a Matrix

MCQ

41.

the matrix A, then
{a) x=0,y=5
fc) x+y=5

(b) x=y
(d) x=5,y=0

the transpose of A) is

1 0 0O
{a) 14 by |lo 2 o
0 0 3
. B T !
0|2 3 1 (d) [14] (2023) !
35 4 i3 i

the transpose of P, then

fad P=I (b)) P==I (0 P=2I (d) P=-21 :
(Term I, 2021-22) :
a3, A= [‘_‘““ -Sina]andﬁ. + A" = |, then the value of cuis :
Sinae COSse é

n T 3n

o by T dj %

{a) Z (b} = c = (d) 5
{Term |, 2021-23} :

(1 mark)

(2023} 50.

Ifamatrix A=[1 2 3] then the matrix AA" (where A"is !

49,
5 x i

40. If A=[ D] and A = AT, where AT is the transpose of |
¥

44,
matrix A’ is

3.6 Symmetric and Skew Symmetric

Matrices

(1 mark)

45, A square matrix A is said to be symmetric, if
(2020)(T]

0 a1
A6, Given a skew-symmetric matrix A = [_1 b 1] , the

-1 ¢ O

valueofla+b+c)lis

(2020)

find values of o and b.

0 a =3
If the matrix A=|2 0 =1] isskew symmetric, find
b 1 0O
the values of ‘o’ and 'b" {2018)
0 2bh =2
Matrix A= 3 1 3| is given to be symmetric,
3a 3 =1

(Delhi 2016) (Ap)

If A=[§ g] iswritten as A= P+ Q. where Pis a

symmetric matrix and Q is a skew symmetric matrix,

then write the matrix P. (Forelgn 2014)
2 4 =4

Express the matrix A=|{7 3 &5 |asthesumofa
1 =2 4

symmetric and a skew symmetric matrix.

(A1 2015C) (Ev)

Write a 2 x 2 matrix which is both symmetric and
skew symmetric. {Delhi 2014C)

: XM (2 marks)

42, If Pis a 3 = 3 matrix such that P"= 2P + |. where P’ is o
52 Ifl:hernatr?x[ 2

G=5x] _ :
is symmetric, find the value

X ®+3

of x. (2021) (Ev)
i 53. For the matrix A={i :} . verify that

(i) (A +A%) is a symmetric matrix.

(i) (A = A) is a skew-symmetric matrix (2020C)

i 54. If A and B are symmetric matrices, such that AB and

BA are both defined, then prove that AB - BA is a skew
symmetric matrix. (A1 2019) (An)

55. Show that all the diagonal elements of a skew
If A is a matrix of order 3 = 2, then the order of the

(2020) (U] 3.7 Invertible Matrices

symmetric matrix are zero. (Delhi 2017) |.ﬂ.__n.',

McQ
| 56. Iffor asquare matrix A, A% - A + | = O, then A~ equals
i a) A b) A+l (e} I-A (d) A-1I
(2023)
: IEXI (3 marks)
1 3 2
57. IfFA= |2 g =1]|.thenshow that
: 12 3
A®-4A%-3A+111=0.Hencefind A%,  (2020)1 |



A CBSE Sample Questions y B

3.3 Types of Matrices

MCQ
1L IfA=lgg]is a skew-symmetric matrix of order n, then
(@) ay=—tvij (b) @;#0Vi] ,.
a H
i H
(€) ay=0,wherei=j (d) ay=Owherei=j [R]
sorh aeobl T4 3 :2&2}23}
2 W02 97 ® =2 thenvalue of
[5.:-:: 4c+3d] [11 24]' e
a+b-c+2dis
(a) 8 (b) 10 (o) 4 (d) -8

{a) 3xS5andm=n by 3x5
(6 3=3 (d) SXEUMI.EUEI*EEI

3.4 Operations on Matrices
MCQ

4 A= [d'q] is a square matrix of order 2 such that

= 7, then Ais
0, wheni=j

10 11 11 10
o oo fooe o] 5]

{1,M1En|‘#.j
ﬂﬂ_

(Term |, 202}22}["]

%]

o 2 0
If A=[3 _4}3ru:lk.ﬂ=[2h o

a and b respectively are
(a) -6,-12,-18
(¢) -6,4,9

-6,~4,~9
-6,12,18

(b)
(d)

(Term 1, 2021-22) (Ap) :
6. IfAis square matrix such that 4% = A, then (I + A)*- 74

Detailed ge]88))(e]y

isequal to

1. Here a5, = [(1F - 1] = 0, ‘-'112 = |(1F - 2| = L}
0z = (2P - 1| =3anday =(2)2 - 2| =

o 1
Required matrix =
equired matrix [3 2}.

2 Amatrixis written asA=[a],..
where gy is an element lying in the ™ row and j*
column.

(Term 1, 2021-22)(Rp) |

3. Given that matrices 4 and B are of order 3 x n and
mx 5respectimw,ﬂwenuaemﬂaufmuixc-5.a+35is

3"]. then the values of k, |

3. Here, uﬂﬁtzjl

(a) A b) 1+4
i ) 1-A d) 1! (Term |, 2021-22)
: 7. Giventhat A=[“ B landA2= 3, then
v =
(a) 1+a?+fy=0 (b} 1-o?-fy=0
£ 3-o?-fy=0 (d) 3+al+py=0

(Term 1, 2021-22) (fip)

(1 mark)

B If A and B are matrices of order 3 x nand m % 5

respectively, then find the order of matrix 54 - 3B,
given that it is defined. {(2020-21) Lﬁ.glj

9. Given that A is a square matrix of order 3 x 3 and
|A] = 4. Find |ad] Al. (2020-21) (An)

3 7 Invertible Matrices

4 McQ
10. If A, B are non-singular square matrices of the same
i order, then (AB-1) 1 =
@) AB (b} A8 () BA' (d) AB
(2022-23)
: G ol 2 2 i
P11 IfFA=|2 3 4|andB=[-4 2 =4 then
0 1 2 2 -1 5
(a) Al=B (b} Al=6B
© Bi=8 (d) B-I%A
(Term 1, 2021-22) (Ap]
- X (2 marks)
3 1
12. If A=| 7 | show that AZ_ 5A + 7] = O. Hence
find AL, (2020-21) (Ap]

2. As, matrix is of order 2 ® 2, so there are 4 entries

i i possible.
Each entry has 3 choices ie, 1, 2 or 3. 50, the number of
ways to make such matricesis 3= 3= 3= 3=81.

|223| z [Fori=2,j=13]

i 4. Here, uﬁ=%|—3i+;‘|



[ 1% =%|—3-3+2! [Fori=3.j=2]

=%!—?+2l=1l-?|=3

. HHE’[zx -y ][_1 ]

By equality of two matrices, we get
x-y==-1z=42x-y=0,w=5
Solving these equations for x and v, we get

x=1ly=2 o x+y=1+2=3

[ Answer Tips (7]

= Two matrices A = [g;] and B = [by] are said to equal if
they are of a same order and ag= hi Wi, j.

i a+4 3bY (Za+2 b+2
&, Given, =
8 -t B a=ab

By equality of two matrices, we get
ag+d=2a0+2 3b=b+2.-6=a-8b

On solving these equations, wegeta=2, b= 1.

So0,a-2b=0.

7. HHE,[IPF 4]:[3 w]
z+6 x+y] |0 &

By equality of two matrices, we get
x-y=B,w=4r+6=0x+y=6
= Z=-Gxty=O=xty+z=6-6=0.

10 x 0
8 (g: - il
) Wehave, A [2 1];lnt:IB [1 1]
B2 x O]fx O i = 0
1 1]11 1 x+1 1
Mow, it is given that 4 =52

1ﬂ]_ < o0
1] |x+1 1

On comparing, we get
¥=landx+1s2 = x=4+landx=1

x=1
1 1 1|x] [&
g [d:]0 1 1 r‘:[ﬂ]
o o0 1ijlz] |2
X+y+z=6 i}
y+z=3 Aii)
z=2 i)
= y+2=3 [Using (i} and (iii)]
= y=1 ~iv)
= x+1+2=§ [Using (i), (iii) and (iv)]
= X=3
So,2x+y-2=(2x3)+1-2=6+1-2=5

| 2] T4
10. (b): We have, 3[2]+y[5}=|:9]
[JH 2y ]_[4]
2x+5y “le
= x+2y=4 _[i) and 2x+5y=9 _lii)
Solving (i) and (i), we get x=2,y =1

The order of matrix A should be 2 % 2.

19, vaen.ﬁz:; :;]ammﬂa:[

{11, (a):Giventhat AZ=A
Consider (I + A)® -

=F+A%T+24]-34
=[+A+24-34
=]

12, (d)

[ P=1,A= Algiven)]

§ 13. (a):Consider EM+H':I i.e. C:],g m:,g + 5'2,;3]

= Caua (A+ Baun

Here, number of columns inthe matrix C is 3 and number
: of rowsinthe matrix (A + B') is 2. 50, it is not defined .

i 14. (d)

{15, (a): Wehave, A?= A

D Now, (I-AP+A=({I-A)1-A)I-A)+A

Eell - A=A THACA)I-A) + A
Pe(l-A-A+ANI-A)+A [E=
=([-A)l-A)+A

[-A=A-I=Aand A2=A]

={l-1-1-A-A-1+A-A)+A
s{l-A-A+A)+A=(l-A)+A=]

16. [a):Consider, AB=[2 =3 4]|2‘=[6-6+B]=[E]

= 2
Cand XY=[1 2 3]|3|=12+6+12]=[20]

i 4

| AB + XY =[8] +[20] = [28]

Bl

: 17. Consider, AB=[1 0 4]|5|=[2+0+24]=[26]
: &

[2 =1 (=1 =8

518. Wehawve, | 1 0 A=l1 =2

5 -3 4 9 22

0 4
=F 8]

“’”2[ L _

- EHS eds

2& GLVEHA+B-[1 1] ki)
and A-23=['ﬂl _111 i)
| () - ). we get

o e

1 2
g2/3 -1/3
'[113 2;3]



From (i),

1 0 1 0] [2/3
A_[i 1]'5 '[1 1H1f3
21. Given A2=]

The simplified value of (4= 13+ (A +)3- 74
=A_Po3AY+3AR+ A%+ P+ 3A% + AR -TA
=2A% + (AR - TA = 2447 + &A1 - TA
=20l +6A-TA=2A-A=A

Concept Applied @

2 A=A j=AandAle|

-1;3]_[113 1;3]
2/31 1273 13

-1 0 -Af1
22, Given, A=[2 1 3)}-1 1 0|0
o 1 1]i1
1 1
=[-2-1 1+3 -2+3][ﬂ}={-3 4 1][0‘
-1 -1

=[-3+0-1]=[-4]
Theorder of matrixA=1=1

23. Given, [x 1][12 g]=ﬂ=:[x-2 oj=f0 0]

= X=-2=0=x=2

Commonly Made Mistake { &

= Check the order of matrices before multiplying two
matrices.

3 4] [1 7 0
24. We have, 2[5 xHﬂ ﬂ=[m 5]
o 2o i 5]
10 2x} {0 1] |10 5
[ 7 8+y :l_[ 7 El:l
10 2x+1) |10 5§
On comparing the corresponding elements, we get

B+y=0and2x+1=5 = y=-8and x=2
x-y=2+8=10

[Key Points (]
2 If A = [ag), is @ matrix and k is a scalar, then k4 is
another matrix which is obtained by multiplying each
element of A by the scalar k.

25. Here A=A

Mow, 7A-(1+AP=TA-(I+A) (I +A) (1 +A)
=TA-(1+A) (1 + LA + AL+ AA)
=7A-(1+A)(I+A+A+A) (-
=7A-(1+A)(1+34)

=7A - ([ + 1-{34) + Al + A-(3A))
=TA-(1+3A+A+3A)=TA-[-7A=-|.

: Now, 35-5:::3[

lA=Al=Aand AZ=A) |

X
i 26. Here, (2 4 =0
:_ & re, (2x }[_E]—

iD= 2x-x+4-(-B)=0= 2x2-
1=
which is the required positive value of x.
: 27. Wehave, A2 +1=kA

§=-3 28 211 o]_J-3
1 =ajj1 -1]|o 1] |1

32=0

=16=42 = x=4

11 -8][1 0] [-3 2
i P 3]*[0 1]=k_1 -1]
:’[12 -a]_k[-s 27
T4 4 1 -1

=7 AT A

Oncomparing, we get k= -4

2 0
: 28. Given,[1 2 1] o 1 =n
: 0 2

! Given,24-3B+5C=0
i = 2A=3B-5C :A:%[SE—SC]

2o b :}] 5[2
3 1 4777
_[-ﬁ é n] [11::

9 3 12] |35

2l

H 0

i= [6 2 4]|2/=0= 0+4+4x=0= x=-1

H X

x y z ;

i 29. Let A=[ ]['_'EandCarEmatrmemfurﬁerExE]
H i r

i)

-2

H

-m] {-16 -2 -15]

4 3

i Fr o t A=

o e e [-13 -1 -9]

i 1 2 3

: 30. Wehave A=|3 -2 1

I 4 2 1

i 1 2 3|1 2 3

 Now, A2=[3 =2 1||3 =2 1

i 4 2 1|4 2 1

P [146+412 2-4+46 34243 19 4 8

= 3-6+4 6+4+42 9-2+1|=[1 12 8

i | 4+6+4 8-4+2 12+2+1] |14 & 15

; 19 4 8711 2 3

| Now, A%={1 12 8 -2 1

H 14 6 15||4 2 1

© [19+12+432 3B-8+16 57+4+8 63 46 69

=] 1+436+32  2-24+416 3+12+48 [=|69 -6 23
14+18+60 28-12+30 42+6+15| |92 46 63



63 46 69] [23 46 &9 2a—|: 2b-d
Now, A®-23A-401=|69 -6 23|-|69 -46 23 i=] a+ b+0
92 46 63| |92 46 23 i |-3a+4c -3b+4d
40 0 0 On comparing the corresponding elements, we get
4o 4 of  2a-c=-1 i
0 0 40 2b1d=—3 _{u]
[63=23-40 46-46=-0 69-69-0 e :pg ::::
i i  Substitutinga = 1in (i), we getc =3
| 92-92-0 46-456-0 63-23-40 ¢ and substituting b= -2 in (ii), we getd = 4
0 0 O 1 —21
; sm=[
=0 0 0|=0 3 4
Hence proved. R em A=i2 1 3
2 5 2 - A
31 Wehave, A=|- | B= C= ;iNuwA‘ 5A+4F
[3 4] [? 4] [3 8} P2 1 za 1] [1 0 ©
a b £=21 213 1 3|+4j0 1 ©
Let D= i
[cd] 5_1-10 -1 0 1-10 001
Now, CD - AB=0 s 4 0 0
[2 5][ ][ -1][ ] [0 u] =9 -2 -{10 15(+/{0 4 ©
7 4110 © o -1 5 0 0 4
[2a+5c 2h+5d]_[ 10-7 4- 4'_[0 0] 9 -1 2 =1 =1 =3
3a+8c  3b+8d] |15+28 s+18l |0 © i=l9 2 5/-{10 5 15|=[-1 -3 -10
2a+5c-3  2b+5d ] [0 0] co -1 2f s 5 o5 4 2
3a+8c-43 3b+8d-22| |0 0] i Since, AZ-5A+41+X=0=X=-(A2-5A+4l)
On comparing the corresponding elements, we get i s T 3
2a+5c-3=0 )P X=1 3 10
and 3a+8c-43=0 i) 5 =4 =2
Also,2b+5d=0 i) :
and 3b+8d-22=0 A § s o
Solving (i and {ii), we get = Ois the additive identity.
_ﬂs :?91' ':_s 77 34, The number of articles sold by each school can be
Solving (iii) and (iv), we get b= -110,d = 44 i written in the matrix form as
D_[—l?i =110 i 40 25 35
77 i X=[50 40 50
'2 -1 -1 -8 20 30 40
32. Given that, 0 |A= 2 : The cost of each article can be written in the matrix form
4 .} iasY=[25 100 50]
2 _1- The fund collected by each school is given by
; 40 25 35
letX=|1 © and ¥= 1 -2
¥X=[25 100 50]|50 40 50/ =[7000 6125 7875]
=3 4l ¥ 22}y,

As order of X is 3 = 2, then A should be of order
2= 2 sothat we get Y matrix of order 3= 2.

a b
LetA=
= [c d}
2 Al o [ B
Mow, | 1 (1] [ d]= 5 R |
-3 &]° 9 22

20 30 40

Therefore, the funds collected by schools A, B and C are
: ¥7000, % 6125 and ¥ 7875 respectively.

| Thus, the total funds collected
P =F (7000 + 6125+ 7875) =
The situation highlights the helping nature of the students.
| 35,
: organisation for villages X, Y and Z respectively. Then, we

T 21000

Let A, B and TC be the cost incurred by the

! get the matrix equation as



400 300
300 250

?'5 20
500 400 150

A [400x50+300x20+100x40
[B]: 300x50+250x20+75x40

Cl | 500x50+400x20+150x 40
[20,000+6,000+4,0007 [30,000

= 15.000+5,0|]D+3.ﬂﬂﬂ] l

| 25,000+ 8.,000+4,000
A=%30000,B=% 23,000and C=% 39,000

39,000

These are the costs incurred by the organisation for

villages X, ¥ and Z respectively.
The value generated by the organisation in the society |s
cleanliness.

ey Poins (U

= The product of two matrices A and B is defined if the
number of columns of A is equal to the number of rows

of B.
1]
-1

-1'+[ﬂ 1]_[1+a u]
- lb =172 -2

]

6. We have, A:[l
2 -1

and5=["'
b

Consider, (4 + B) =[;

1+a O071+a O
Now, (A + B2 [ ) _2]
2 (1+a)® {}]= (1+a)? Dj|
2+b)1+a-2) 4 (2+b)la-1) 4

1
Mow, consider A% =[2

—111 -1]
-1jl2 -1

[1-2 -141]_ -1 0
T2-2 241 -1
24+b  a=-1
and 8= ][ 4155
-1 -1] |ab=b b+l
A2+3==['1 nHﬂ +b a-1]=ai+b-1 5-1]
0 =-1] |ab=-b b+1 ab=b bl

It is given that, (A + B)? = A® + B2

(1+a)? ﬂ]_[az +b=1 a-1]
(2+b)la-1) 4| | ab-b b
On comparing the corresponding elements, we get
a-1=0=a=landb=4
And(1+a)?=
satisfiedbya=landb=4
Therefore,o=1and b= 4.

500 5000

40
1000 mnmzm

[ o

i = 2@+ 3x=0=x(2x+3)=0= x=ﬂ.~'2—_

a’+b-1and(2+b)(a-1)=ab-barealso

| So, AA’=[1 2 3)|2|=[1+4+9]=
37. Thetotalamount spent by the party intwocities Xand

¥isrepresentedin the matrixequationby matrixCas,C=B4 47. (b): We have, P = 2P+

i Now, (P) =
i = P=2(2P+1)+I
= P=4P+3l=P=-I

_[ 1000x140+500%200+5000%150
v || 30003140 + 1000x 200 + 10000 %150

_[ 990000

~1 2120000

= X=990000 paise, ¥ = 2120000 paise

X=%9900and ¥ =% 21200

i.e, Amount spent by the party in city X and Y are ¥ 9900
and ¥ 21200 respectively. One should consider about the
social activities of a political party before casting his/her
: vote,

2 6
38. Here, [2x 3][ s 0]{3]=n=[2x 3 i; ]:n
X

= 2x(x+6)+3(-3%)=0=2x2+12x-9x=0
3

i 39, Trust fund =T 35,000

! Let ¥ x be invested in the first bond and then ¥ (35,000 - x)
i will be invested in the second bond.

i Interest paid on the first bond = 8% = 0.08

: Interest paid on the second bond = 10% = 0.10

Total annual interest =¥ 3,200

008
1 tri 35,000- =[3.200
n matrices,[x x] ﬂ.iﬂ} [ 1

RKG_DE+I:350[I]-R}ND]D 3,200

= e DGﬂ-x}x—:S 200

100

8x + 3,50,000 - 10x = 3,20.000

P=p
§:> 2x = 30,000 = x = 15,000

T 15,000 should be invested in the first bond and

?’ 35,000 - ¥ 15,000 = ¥ 20,000 should be invested in the
i secand bond.

i The values reflected in this question are :

i i} Spirit of investment.

: i) Giving charity to cancer patients.

i (iii) Helping the orphans living in the society.

{ 40, (b):We have, A= AT

=[; o 4l

On comparing, we get x = y.
{41, (d:A=[12 3]

1

P A=(2

3
1

[14]

3

i)

(2P+1)y =2P +(

[Using (i]]



43. (b): We have, A= | 2%

and A+A'=]
cosa
[ﬂnu
Zeosi o 11 o
[G 2:05:1_'[0 1]

1 n
2rosx=1 == el
= i = COS50L 2 = O 3

COS0L

sinu]_[i D]
cose] [0 1

—5ino
| singe
—singe| [ coso
+

cose | | =sino

g4,
matrix A’ is 2 x 3.

45, Asguare matrix A 15 said to be symmetric, if 4" = A,

0 a 1
46. Given, A=|=1 b 1
-1 ¢ O
A is askew-symmetric matrix
A= =4
0 =1 =1] [0 =a =1
= |la b cl=1 =b =1
i 4 o0 1 =c 0O

By comparing on both sides, we geta= 1,
b=-b = 2b=0 = b=0;c=-1
MNow, (a+b+cf=(1+0-1P=0

47. Asguare matrix Aissaid to be skewsymmetric matrix @
ifA"=-A )T
0 a =3 0 2 b
Now, A=|2 0 =1| - A's|la 0 1
1 1 0 1= 1 0
From ﬂ A+A'=0
0 2 b
=2 2 1‘.'.! -1|+| a 0 1|=0
-3 =1 0
2+a -3 0O o0 0O
= (a+2 =0 0 0
| b-3 0 0 0
= a+2=0&b-3=0 .a=-2&b=3
L Answer Tips (7]

S If A = [g;] be a mxn matrix, then the matrix obtained
by interchanging the rows and columns of A is called

the transpose of A,
0 2b =2
48. Given, A=} 3 1 3
30 3 -1

Alissymmetric. -. A= 4

0 3 3o 0 2b =2
= |26 1 3= 3 I 3

-2 3 1] {3 3 -1

a 5
4%, Given, A=[? ?}:r

If A is a matrix of order 2 = 2, then the order of the

Hence, the matrix P =|:§ ﬁ:[

Concept Applied @

! Oncomparing the corresponding elements, we get

ﬂ'=-?2 and h:; .

s

© =+ Pissymmetric matrix.So, P= %(A-&A’F

1([3
[
2([?

_1[3+3
~2|7+5

s )

5+?] [ ] [3 6]
9+9] "2[12 18 6 9

9

= A square matrix A = [nq—] is said to be symmetric if
A’ m A that is [ay] = [a5] for all possible values of iand j.

50. We know that a square matrix A can be written as

| r: 1 T
Jﬁ.-zl_'ArI-A }1-2{.& A

: Out of which %{A+AT} is symmetric and %{A-Ar:l is

| skew symmetric matrix,

For the given matrix

i 2 4 =5 2 7 17
[ A=[7 3 S|andAT={4 3 -2
i 1 -2 4 -4 5 4]
4 11 -5 Ty e
A+A"=[11 & 3}-”“1 A-AT=l3 0o 7
-5 3 8 [ZF & 8
Hence ,q—j' Tl T
i A=S(A+AT 1+ S(A-AT)
2 112 -5/21 [0 -3/2 =7/2
=|11/2 3 3/2 |+|3/2 o 7/2
-5/2 3/2 4 7/2 =7/2 0O

In above case, first is symmetric and the second is skew
! symmetric matrix.

51. [ﬂ D] isa 2 = 2 symmetric as well as skew symmetric
o o0

matrix.

0 é-5x

: 52. let, A:[ e ]

H X x+3

A is symmetric, then A"= A

b=5x
x+3

] x o
6=5x x+3)] [x2

On comparing both sides, we get
i = K=6-5x=x2+5x-6=0
i= +E)x-1=0=x=-61



: 1 5

53. Given, h[a ?]
W o b 8
(i) A_[S ?]

ot S ez u

'[.5 :rHs ?]'[11 14]

2 11
A+ AT =
(A+A") [ 4}
= [A+AY=A+A’
(A+A%) is a symmetric matrix.

0 e I o 3
m-m—=[° 1]:-[':' '1]=-M-A’1

-1 0 1 0
= (A -A)isaskew symmetric matrix

Concept Applied @

= Asquarematrix A= [a;] is said to be skew symmetric
if A’ = -Ali.e.[az] = -[a;] for all possible values of iand

54. Given, A and B are symmetric matrices.
. A'=AandB =B

Now,(AB-BA) =(AB) -(BA)" =(B'A")-(A'B")
=(BA-AB) [-A’=AandB’=B]
— —(AB — BA)

Thus. [AB-BA)' =—{ABE-EBA)
Hence,(AB - BA) is a skew symmetric matrix.
55. Let A=[gy] be a skew symmetric matrix.

ThEI'I..ﬂﬁ == ﬂE"il" i..j
= M;=-a;7V 1 =20;=0=a;=0%1

= Oy =0p=dyp=..=d4,=0

56. (cf:Wehave A2-A+I=0
Pre-multiplying with A-! on both sides, we get
(A1A) - A-Al-A+AT.I=A1.0

= [-A-[+A1=0
— Al=-(A-f=I-A
1 3 2| & 2|f® 7 S
57. A%=|2 o0 -1llz 0 -1|<d1 4 1
1 2 3|1 2 3lls 9 9
1 3 279 7 5][28 37 26
A=z 0 -1|/l1 4 1|d10 5 1
1 2 3ll8 9 9|35 42 34
28 37 261 [9 7
Now, A*-4A2-3A+111=10 5 1 |-4|1 4
35 42 34| |8 ¢
1 3 21 [ o
2 0 -1l+1tjo 1
1 2 3] lo o

= oo N H W

i 28 37 26][36 28 20][3 9 6
i =10 5 1|-|4 16 4|-l6 0o -3
i |35 42 34] |32 36 38 6 9
1 0 0
+o0 11 o
0 o0 11
0 0 0
slo o o
0 0 0
| Hence, A*- 4A7-3A+111=0
| Now,A-1[A%-4A%- 34+ 11/]=A10
P AT-4A-3ATTA+11AYU=0=A7-4A-31+11A1=0
: o1 —AZ+4A+30
P = A =——31
: -9 -7 -5][4 12 8][3 0 O
E:A“:% -1 -4 -1]{3 0 Hu 3 t‘.l”
-8 -9 -9] |4 8 12/ |0 0 3
-2 5 37y [-2/11 5/11 3711
:A“=% 7 -1 -5}H 7/11  =1/11 -5111}
-2 -1 &) |-4/11 -1/11 e/11
T\  CBSE Sample Questions £

1L g} :In a skew-symmetric matrix, the (i, J* element is
i negative of the ([, ) element. Hence, the (i, I™ element =0. (1)

i 2. (a): From the definition of equality of two matrices,

i we have
2a+b=4 ) a-2b=-3 (i)
Se-d=11 il dc+3d=24 _[iv)

¢ Solving (i) and (i), we get

Sa=5=>a=1b=2

: Solving (iii) and (iv), we get

H 19c=57= c=3.d=4
ath-c+2d=1+2-3+8=8

(1)

3. (b): We know that the sum of two matrices is defined

i only if both matrices have same order.

Here 54 + 3B is defined if A and B have same order.
i= 3xn=mx5=n=5m=3

: So, order of matrix Cis 3x 5and m = n.

(0 1

ol

A2=[D 1“{1 1'=[D+1 {}+n}=[1 u}
1 oj|1 o] |o+0 1+0| |O 1

5. (b): Wehave, A= g 2 = kA=
3 -4 3k -4k
: 0 3a

2b 24] [3:: -4&] irveny)

| = -ak=24, 3a=2k 2b=3k
| = k=-6.a=-4,b=-9

: 4. (d): Wehave, A=

(1)

(1)

(1)



& (d): We have, (I+ A3 = 7A
=P+A%+3PA+3IAT-TA=[+AA+3A+3A-7A
{ ﬁ2=1m

=l+A+3A+3A-FA=] (1) :

7. (c): We have, A=[f: _'3 ]

el O SHTY ol

But A?= 3l

:P[mzﬂ}f 0 }=[3 u]

0 a’+fy] 1O 3

= oi+fy=3

= 3J=-of=fy=0 (1)

defined, the two matrices should be of same order.
dxn=m=x5=m=3andn=5

So, order of matrix (54 - 3B)is3=xSand m=n

non-singular matrixA.
ladj Al = (-4)3-1=16&

of same order, then
{AE}-‘.I. = B_IA_ 1 . {AB_:[}-I = {E_ll_i.lq._i - EA_i

11, (d): We have,

1 -1 o)z 2 -4
AB=|2 3 4f-4 2 4
o 1 212 -1 &
[2+4+0 2-2+0 -4+4+0
=|4=-12+8 4+6-4 =B-12+20
| O=4+4 0+2=2 0=4+10
6 © O 1
=0 & O0Ol=6 = E_1=Eﬁ| (1)
0 o0 &

{12, Wehave, g [3 1
s 1 2

eI

8. For addition or subtraction of two matrices to be '
| Also, —5A=[

53
]

-15 -5
5 =10

| Now,A2-54+7]
(1)

9. We know, |adjA| = |Al"~1, where n x n is the order of :

(8 B O e

(1) | Now A“(AZ-5A+7)) = A0
10 We k hat if A and B inend Ui A=51+7A1=0
. [e) : We know that if A an are non-singular matries . 7A1a5-A

(i

ells H w3 o
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