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3. Matrices

(Previous Year Questions Solutions from 2015-2025)
McQ’s :
1.
If A is a square matrix such that A2=A, then I-AB+A is equal to
A I

B) 0
(C) I-A
(D) I+A
2.
3 2
[fA=[2 — 3 4], B={2],X= 1 2 3] andY=|: 3j|, then AB + XY equals
2 4
(a) [28] (b) [24] () 28 d) 24
3.
1 0
Iz 1] [ 9 0 }: O, then x equals
(a) O (b) -2 (c) -1 (d) 2
4.
If A =[aj] is a square matrix of order 2 such that a;; = {1’ R : $.] , then
0,wheni=j
A?is:
1 0 1 1
) [} o b) |5 o
1 1 1 0
) |1 o‘ d) [o 1
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5.

If A is square matrix such that A = A, then (I + A? —= 7 Ais equal to:

a) A b) I +A
c) | —A d) |
6.
2a+b a-—-2b71 _[4 -3 o
If[Sc—d 4c‘+3d]_[11 24],thenvaiueofa+b—c+2d|s.
a) 8 b) 10
c) 4 d) -8

Given that matrices A and B are of order 3xn and mx5 respectively, then the

order of matrix C = 5A +3B is:

a) 3x5

b) 5x3

c) 3x3

d) 5x5

8.

Given that A = [q;;] is a square matrix of order 3x3 and |A| = —7, then the
value of }7_, a; A, Where A;; denotes the cofactor of element a;; is:

a) 7 b) -7
c) O d) 49
9.
[0 2 - [0 3a :
If A= [3 _4] and kA [Zb 24], then the values of k, a and b respectively
are:
a) —6,—12,—-18 | b) —6,—4,—9
c) —6,4,9 | d) —6,12,18
10.

Given that A = [g _ﬁa]and A? = 3], then:

b) 1—a?—By=0
d) 3+a?+py=0

a) 1+a*+By=0 |
c) 3—a?—fy=0 |
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If A and B are symmetric matrices of same order, then (AB T—2BAT ] Isa

12.

If A=

(A)

(B)

(6]

(D)

(a) Skew symmetric matrix

(¢) Neither Symmetric matrix nor Skew symmetric matrix

o

, then A” equals

-2

2023 march:

1.

IfA=

(a)

(c)

(b)Symmetric matrix

(d) Null matrix

4
5 and 2A + B is a null matrix, then B is equal to :
8 [ -6 -8
(b)
4| el el
8] 5 -8
(d)
8| 19 -8
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0 ] )
IF'A = [ O] and (31 + 4 A) (31 -4 A) = x?I, then the value(s) x is/are :

~1
(@) =7 (k) 0
(o) &5 (d) 25
3.
3 4
IfA= " 2] and 2A + B is a null matrix, then B is equal to :
(6 8] I -y
(a) (b)
10 4] |—10 —4]
(5 8] [ -5 —8]
(c) (d)
10 3 10 -3]
4.

2 0
If‘: 4 } =P + Q, where P i1s a symmetric and Q is a skew symmetric

5

matrix, then Q 1s equal to

[ 2 5/2] [ 0 —5/2}
A | 50 4 ® 150 o

0 52 2 —5/2
©) [—5/2 0 ] (D) [5/2 4 }
5.

If A is a 2 x 3 matrix such that AB and AB' both are defined, then order of
the matrix B is

(A 2x2 (B) 2x1
© 3x2 (D) 3x3
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A and B are square matrices of same order. If (A + B =A%+ BZ, then :

6.

(a) AB = BA (b) AB = - BA
(e) AB=0 (d BA=O
7.

A and B are skew-symmetric matrices of same order. AB is symmetric, if :
(a) AB=0 (b) AB=-BA
(¢ AB=BA d BA=O

8.

For what value of x e [O, g }, isA+ A’ = /3 I, where

cos X sin X
A= 7
—sin X C€osX

T T

(a) - (b) —
Y3 6

0 n =
(c) (d) 5
9.

1 2
Ifx[ ] + y[ } = [é],then

2 5 9
(a) x=1, y=2 (b) x=2,vy=1
(e) x=1 y=-=1 (d) x=3, y=2
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1 0 11 i
IfAz[ :‘ and le ],thenBA is equal to :
0 O 0 O

il
(a)
_O O_
Mo
(b)
_1 0_
N 1}
(c)
L 9
0 0
(d)
b o
11.
i 4 x
If A=| z 2  y| is a symmetric matrix, then the value of x + y + z
-3 -1 3
is :
(a) 10 (b)
(c) 8 (d 0
i 4 x
If A=| z 2  y| is a symmetric matrix, then the value of x + y + z
-3 -1 3
is :
(a) 10 (b) 6
(c) 8 (d)
12.

If A is a square matrix and A% = A, then (I + AP -3Ais equal to :
(a) 1 (b) A
(c) 2A (d) 31
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b -b
The product .: ab ][a ] is equal to :

- allb a
@) a2 4 b2 0 | b) _(a+b):2 0
| 0 a? +b? (@a+b)* 0
[ 9 .2 -
b= 0 y a O
@ |2 72 (d) ]
2 b? 0] 0 b
14.

If a matrix A = [1 2 3], then the matrix AA’ (where A’ is the transpose
of A) is :

1 0 0
(a) 14 (b) 0 2 0
0O 0 3
1 2 3
(c) 2 3 1 (d) [14]
3 1L 2
15.
| I A | 6
If [0 1 1|[y|=3], then the value of (2x + y—12) is:
0 0 1|z 2
(a) 1 (b)y 2
(c) 3 (d) 5
16.

If A is a 3 X 4 matrix and B is a matrix such that A’'B and AB’ are both
defined, then the order of the matrix B is :

(a) 3x4 (b) 3x3
(c) 4 x4 (d) 4x3
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If for a square matrix A, A2 — A + 1= 0, then A~ equals
(a) A (b) A+I1
(¢ I-A d A-I

1 0 x 0
IfA:[ ],BZ [wc } and A = B2, then x equals
2 1 1 1

(a) *1 ®b) -1
) 1 (d) 2

1, wheni#]

If A= [ai]-] is a square matrix of order 2 such that a,. = { 0. wheni=3’

j
then A? is

1 0] (1 1]
(a) 5 o) (©) 0 0
1 1] (1 0]
d
(c) 4 o) (d) 0 1]
20.
IfA= [O g] and A = AT, where AT is the transpose of the matrix A, then
y
(@ x=0,y=5 b)) x=y
() x+ty=5 d x=5,y=0
21.

1 -1 .
If matrix A = |: ) ) :| and A” = kA, then the value of kis:

(a) 1 by -2 () 2 d) -1
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3 2 4 1
It is given that X = . Then matrix X is :
1 =1 2 3

1 0 0 =1
(a) ] (b)
i LI
1 1 1 -1
(e) ] (d)
i =i i =
23.
3 2| |x 14 .
If[ }{]:[ },thenxm:
1 113 8
16
— b -3
(a) 3 (b)
() -4 d) 4
24,
X+y+z 3
In the matrix equation | x+z |=| 2|, thevalueofzis:
y + 2z -1
(a) 1 (b) 2
(e) =1 d =2
25.

2 8 5
If[X-Fy X ]:[ :',thenthevaluesofxandyare:

2x—y 16 1 3y+1
(a) x=3,y=5 (b) x=5,y=3
(e) x=2,y=7 d) x=7,y=2
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26.
1 0 -5 10 .
IfAz[_2 1] and B:[—IO _5},thenABls.
@ |72 1 w |0 72
@ 0 —5 25 10
10 —25 -5 10
d
(¢) [_5 0] (d) [ 5 _25}
27.

If A and B are two matrices such that AB = A and BA = B, then BZ is

equal to :
(a) B (b) A
() 1 (d O
28.
5 x|, _ i
If A= [y ] is a symmetric matrix, then :
() x=0,y=5 (b) =x=b,y=0
(¢) x=y (d x+y=0
29.
IfA = [C?S @ ~sm a} and A + A’ =1, then the value of a is :
sina  cosa
3 T - T
(a) i (b) 3
; 'TE j T
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30.
0 38 5
If the matrix [k+1 0 4| is a skew symmetric matrix, then
-5 k 0
the value of k is :
(a) 4 (b) 2
() -2 (d) —4

31.

If A is a 2 x 3 matrix and B is another matrix such that both
A'B and BA' are defined, then order of B is :

(a) 3x2 (b) 2x3
(c) 3x3 (d) 2x2
32.

In a 3 x 3 matrix A = [aj] whose elements are given by

ajj = % |=—31+j], the element agq is :

(a) -4 (b) 5
() 4 (d) 8
33.
1 3 y 0 5 6
If 2 + = , then 2x — y is equal to :
0 x 1 2 1 8
(a) 3 (b) 13
(¢) -3 (d) 0

Prepared by : BALAJI KANCHI Page | 11



g , [ @kanchibalaji7

A =&

& )f\l M +91-8099454846
AT @ eikbmaths?

=S X=3k yr=3 “E—y=0
34.
0 -3 5
Assertion (A): Matrix A=| 3 0 —-2]isa
-5 2 0

skew-symmetric matrix.
Reason (R) : If A" =— A, then A is a skew-symmetric matrix.
35.

Suppose P and Q are two different matrices of order 3 xnand n X p , then
the order of the matrixP x Q is?

(a) 3Ixp (b)) px3 ({£)ynxn (df I=x3
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1 Mark MCQ’s :
1.

If a matrix has 36 elements, the number of possible orders it can have,
is :

(A) 13 (B) 3
(C) b5 @M 9
2.
If [x iy S ] = [6 2] , then the value of (-2—4- -~ EJ is :
5 xy 5 8 ‘ X Yy
A 7 (B) 6
C 8 (D) 18
3.

If A and B are two non-zero square matrices of same order such that
(A +B)2 = A2 4+ B2, then :

(A) AB=O (B) AB=-BA

(C) BA=O (D) AB=BA

4,
If matrices A and B are of order 1 x 3 and 3 x 1 respectively, then the

order of A'B’ is :
(A) 1x1 (B) 3x1
(C) 1x3 (D) 3x3

5.
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 0 B 9

€ 27 - (D) 729
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6.
If A = [ajj] be a 3 X 3 matrix, where ajj = i — 3], then which of the following
is false ?

(A) a;p < 0 (B) ajg +ag] =- 6
(© a1g > ag; . (D) agy = 0
7. |

cosx -sinx 0
IfFx) = |sinx cosx 0| and |F(x)?=F(kx), then the value of k is :
0 0 1

A 1 B 2

© 0 D) -2
8.
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,

9.
The number of all scalar matrices of order 3, with each entry — 1, 0 or 1,
is :

A 1 B) 3
c 2 (D) 3°
10.

tan x 1

If for the matrix A = [
-1 tanx

xe[O,g] is :

(A) 0 (B)

], A + A’ = 2431, then the value of

(&) (D)

o la |3

L.
3
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If A = [a] is an identity matrix, then which of the following is true ?

11.

. [0, if i=) L %
(A) aj; = {1, it i2i (B) ay = 1,V1,)
s 0, if i#]
(C©) a;=0,Vij D) ay= L if i=j
12.
a. b .
Let A = [c d} be a square matrix such that adj A = A. Then,
(a+b+c+d)isequal to:
(A) 2a B) 2b
(C) 2c (D) 0
13.
If A and B are two skew symmetric matrices, then (AB + BA) is :
(A) askew symmetric matrix (B) asymmetric matrix
(C) anull matrix (D) an identity matrix
14.
(2 0 0
IfFA=|0 3 O0f,thenAlis:
0 0 5]
~ 4 4
L9 o 1 o o
: 2 2
@ (o 1 o B) 30|00 X o
3 . 8
1
-0 0 g- _0 0 51
19 o
2 0 0 2
© Llo 3 o ™ <lo L o
30 . 30 3
- 10 0 & 1
0 O 5
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15.

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

Reason (R): In a diagonal matrix, all the diagonal elements are 0.
16.

For any square matrix A, (A — A') is always
(A) an identity matrix

(B) anull matrix

(C) askew symmetric matrix

(D) asymmetric matrix

17.
ac 0
If[b d 0/ is a scalar matrix, then the value of a + 2b + 3¢ + 4d is :
0 0 b
(A) 0 (B) b
©) 10 (D) 26
18.
2 1 .
IfA=[ g 2:|,t,henthevalueofI—A+A2—A3+...m:
| ' (3 1
B
0 0 (1 0
© 0 O] &) 0 1]
19.
a 4 0 ;
Given that [1 x] [ 2 0] = 0, the value of x is :
A —4 (B) -2
) 2 D) 4
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1 3
IfA= [3 4] and A2 — kA — 61 = O, then the value of k is :

20.

A 3 (B) 5
e 7 (D) 9
21.
IfA= [ 8 ;] and A2 + 7I = kA, then the value of k is :
A 1 B) 2
C) 5 D) 7
22.
1 -1 2 -2 0 1
LetA=|0 2 -3 andB=% 9 2 -3|.IfAB =1, then the value of
3 -2 4 6 1 A
Als:
& — ® -2
2 .
-3
©) ry D) o
23.

IfA= [’; (1)} and B = [ + ﬂ, then value of x for which A%2= DB js

(A) -2 @) 2
(C) 2or-2 (D) 4
24,

Find the matrix A2, where A = [aij] is a 2 x 2 matrix whose elements are

given by a; = maximum (i, j) — minimum (i, )) :

[0 0 [ 1
(A) 0 0] (B) B 0]
1. 0 1 1
© 0 1 (D) 1 1]
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25.
a ¢ -1
IfA=|b 0 5 |isaskew-symmetric matrix, then the value of 2a — (b + ¢
1 -5 0
1S :
A) 0 B) 1
(C) -10 (D) 10
26.
5
If[x 2 o]|-1|=[3 1] [—xz]’ then value of x is
x
@A -1 B) 0
©) 1 D) 2
27.

The product of matrix P and Q is equal to a diagonal matrix. If the order
of matrix Q is 3 x 2, then order of matrix P is :

A) 2x2 B) 3x3
(C) 2x3 D) 3x2
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2025 March :
1 Mark MCQ’s :
1.
-1 0 O
IfA=|0 1 O0f,thenAlis
0 0 1
(-1 0 O (1 0 0
(A) o -1 0 ) |0 -1 0
0 0 ~1 0 0 -1
(-1 0 (-1 0 O
© (0 -1 0 M |0 1 0
|0 0 1 (0 0 1
2.
1 -2 -1 -2
LetA=| 0 4 -1|,B=|-6|(, C =[98 7], which of the following is
-3 2 1 -7 .
defined ?
(A) Only AB (B) Only AC
(C) Only BA (D) All AB, AC and BA
3.
7 0 %
IfA=(0 7 0] isascalar matrix, then y* is equal to
0 0 vy
(A) 0 B) 1
© 7 D) =7
4.,

Let A be a matrix of order m x n and B is a matrix such that ATB and BAT
are defined. Then, the order of B is :

(A) mxm (B) nxn
(C) mxn D) nxm
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5.
Let A= [alj] bg a square matrix of order 3 such that 8y = ,J\ - 2/i\ . Then
which of the following is true ? _
(A) a;,>0 (B) allaij<0
© a;gtag = -6 D) ag> 439
6.
x+y Jdy 0  Ax+y
It Y1, then (x—y) =7
[ 3 a+ 3J Lc +6 y ‘ 188 (=)
(A) -7 (B) -3
(C) 38 D) 7
5.
1 12 4y
IfA=|6x 5 2x|isasymmetric matrix, then (2x +y)is
8x 4 6
A) -8 B) 0
C€) 6 D) 8
6.

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

(A) Unit Matrix (B) Diagonal Matrix
(C) Null Matrix (D) Row Matrix
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Four friends Abhay, Bina, Chhaya and Devesh were asked to simplify
4 AB + 3(AB + BA) — 4 BA, where A and B are both matrices of order 2 X 2.

It is known that A # B# I and A1 # B.

Their answers are given as :

Abhay :6AB

Bina : TAB-BA

Chhaya: 8 AB

Devesh : 7 BA - AB

Who answered it correctly ?

(A) Abhay (B) Bina
(C) Chhaya (D) Devesh

If A and B are square matrices of order m such that A2 - B2 = (A - B) (A + B),
then which of the following is always correct ?

(A) A=B (B) AB=BA

(C) A=0orB=0 (D) A=IorB=1I

Assertion (A) : A=diag[3 5 2] is a scalar matrix of order 3 X 3.

Reason (R) : If a diagonal matrix has all non-zero elements equal, it
i8 known as a scalar matrix.

10.

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

(A) Unit Matrix (B) Diagonal Matrix
(C) Null Matrix (D) Row Matrix
11.

If A and B are square matrices of same order, then (ABT-BAD isa

(A) symmetric matrix (B) skew-symmetric matrix
(C) null matrix (D) unit matrix
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12.

If A and B are square matrices of same order such that AB = A and
BA = B, then A2 + B2 is equal to :

(A) A+B (B) BA
(C) 2A+B) (D) 2BA
13.

0 1 =2

Thematrix [-1 0 -7]|isa:
2 W 0

(A) diagonal matrix (B) symmetric matrix
(C) skew symmetric matrix (D) scalar matrix

Ques on Paper code: 65/5/1,2,3 14.

4 3
] and B=|-1 2|, then the correct statement is :
0 5

l1 2 3

IfA = [_4 g

(A) Only AB is defined.

(B) Only BA is defined.

(C) AB and BA, both are defined.
(D) AB and BA, both are not defined.

15.

If A and B are two square matrices of the same order, then
(A + B) (A —B) is equal to :

(A) AZ-AB+BA-B2? (B) A2+ AB-BA-B?2

(C) AZ_AB-BA-B? (D) A2-BZ4+ AB+ BA
16.

If a matrix A is both symmetric and skew-symmetric, then Ais a:

(A) diagonal matrix (B) zero matrix

(C) non-singular matrix (D) scalar matrix

Prepared by : BALAJI KANCHI Page | 22



£ I @kanchibalaji7
Wiff==
2 A @ +91-8099454846

[E) @ikbmaths?

17.
Let A and B be two matrices of suitable orders. Then, which of the

following is not correct ?
Aa) (A)=A (B) (kA) =kA, k is a scalar
(C) (A'+B)=A+B (D) (AB) =A'B’

18.

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 B is:

(A) nxn (B) nxm
(C) mxm (D) mxn
19.
-1 00
IfA=| 0 3 0|, then Aisa/an:
0 05
(A) scalar matrix (B) identity matrix
(C) symmetric matrix (D) skew-symmetric matrix
20.

Sum of two skew-symmetric matrices of same order is always a/an :
(A) skew-symmetric matrix

(B) symmetric matrix

(C) null matrix

(D) identity matrix

21.
0 -3 8
IfA=| 3 0 b5|,thenAisa:
-8 -5 0
(A) null matrix (B) symmetric matrix
(C) skew-symmetric matrix (D) diagonal matrix
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22.
0 0 -5
IfA=(0 3 O|,thenAisa:
43 0 O
(A) skew-symmetric matrix (B) scalar matrix
(C) diagonal matrix (D) square matrix

Ques on Paper code: 65/7/1,2,3 23.

What is the total number of possible matrices of order 3 x 3 with each
entry as J2 or /3 ?

(A 9 (B) 512
(C) 615 (D) 64
24.

J3 0 0

The matrix A=| 0 2 0 |isa/an:

0 0 5

(A)  scalar matrix (B) identity matrix
(C) null matrix (D) symmetric matrix
25.
If rx -ho% :l = [x e 12] , then the value of (x —y) is :
0 y2 i 0 35
(A) 2o0r10 (B) —2o0r10
(C) 2o0r-10 (D) —=2o0r-10
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1.

Find the order of the matrix A such that

2 -1 -1 -8
1 0lA = 1 -2].
-3 4 9 22
2. L
1 1 .
If B= ‘:O :' and A+ 2B = { 5:' , find the matrix A.
3.
1 2 2
IfA=| 2 1 x |1samatric satisfying AA'= 91, find x.
-2 2 =1
4.

If A is a matrix of order 3 x 2, then the order of the matrix A’ is

OR

A square matrix A is said to be skew-symmetric, if

5.
2
If A=[1 0 4] and B= |5, find AB.
6
6.
2
If [3 -2 O] k | = O, where O is the null matrix, then the value of k is
-5
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Construct a 2x2 matrix A= [aij] whose elements are given by

b

8.

x+y 7T 2 0
If[ 9 }:[9 J,t-henx-y:i

X—=Yy

9.
2 -1
Find adj A, ifA:LL 3]

10.

IfA=|: } g:' , then find A3.

11.
: 1 -2
Find the cofactors of all the elements of 4 3 |
12.
-[1 1 Jamaa-ze=| T [ihena
tfA+B= 11 and A - 2B = 0 _1 , then A =
13.
4 X+ 2
If is a symmetric matrix, then find the value of x.
2x — 3 x+1
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14.
IfSABZ[i ?}andBZ[; ;}thenﬁndthematrle
Sol.
| 9 3 5
3A = ==
3 6 1 2
15.
1 9 2|[=
Findx,if [x -5 -1]|0 2 1|[4|=0
2 0 3|1
15.a2 2025
1 3 2||1
Find the value of x,if [1 x 1] |2 5 1||2|=0
15 3 2| |x
Sol.
b+ lg § 4
15 3 2
7 +2x
I = 1]} 12 4= |=0
21 +2x
x>+ 16x+28=0
=>x+14)(x+2)=0
—>x=—-14,x=-2 [ prepared by: BALAJI KANCHI
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16.
Write the element a,; of a 3 X 3 matrix A = (a;) whose elements a;; are given by
li—jl
%= 2
17.
Write a 3 x 3 skew symmetric matrix.
18.
2 4 -2 5
If A= and B = , then find (3A — B).
3 2 3 4
19.
Write the number of all possible matrices of order 2x 2 with each entry 1, 2
or 3.
20.
2 3
1 -2 3 :
If A= 4 9 5 and B=(4 5 |and BA=(bij). find by, +bgs.
2 1
21.

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

22.
If A =[

cos®  sSInQ —
) J, find « satisfying 0 <a <~ when A +AT =2 In;
— slna  CosK 2

where AT is transpose of A.

23.
0 3 0 4

A= and KA = i find the values of k and a.
2 -5 -8 5b

24.

If A is a square matrix such that A% =1, then find the simplified value of

(A=D>+(A +D)3-7A.
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25.
0 2b 2
Matrix A=| 3 | 3 |is givento be symmetric, find values of a and b.
3a. 3 -1
26.
-1 0 -1 1
If213| -1 1 O 0 |= A, then write the order of matrix A.
0 1 1 -1
27.
'3 5
It A= ( 7 9 ] is written as A = P + Q, where P is a symmetric matrix and Q is skew
symmetric matrix, then write the matrix P.
28.

[et A and B are matrices of order 3 x 2 and 2 x 4 respectively. Write the order of
matrx (AB).

29.
L 2 2
IfA=| 2 1 x |1samatricsatisfying AA'= 9, find x.
=4 B =
30.

2
A= [5 ’2} be such that A=! = kA, then find the value of k.

31.
0 a -3
If the matrix A=|2 0 -1 is skew symmetric, find the values of ‘a’
b 1 0
and ‘b’.
32.

If Ais a square matrix such that A2 = A, thenfind (2 + A)® - 19A.
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2 1 0 .
J and I:{O l] find scalar k so that A- +1=kA.

33.

-

IfAz[
1

Sol.

k=4
2Mark :
1.
0 6-—5
If the matrix A = { 2 x] is symmetric, find the values of x.
& x+3
2.

-3 2 1 0
IfA:{l J andI:{O 1}ﬁndscalarksothatAz+I=1{A.

3.

4 -3

Express A ={ } as a sum of a symmetric and a skew symmetric

y —

matrix.

4,
If A is a skew-symmetric matrix of order 3, then prove that det A = 0.
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1 5

For the matrix A =

, verify that
6 §

(1) (A + A') is a symmetric matrix.

(i1) (A -A")is a skew-symmetric matrix.

Find a matrix A such that 2A — 3B + 5C = O, where B = [

‘[202}
C=l2 1 61

Sol.
-6 6 0 10 0 -10
2A— + _
9 3 12 35 35 30
a8 3 8
= 0 -, B

2 6 1
If A=| 2 1 3 | then find (A%2- 5A).
|

3
Sol.
S _
A=l -3 &
0 -1 -2
15 1 2] T 09 5
A2 _5A = -9 s 118 5 13

Prepared by : BALAJI KANCHI

0 0 O
0 0 0

-2 2 0

31 4 ] and
-1 3]
=7 =10
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Find a matrix A such that 2A — 3B + 5C = O, where B = {

C[zoz]
L1 &T

9.

8.

—220} i
3 1 4 | anc

0 2 0 3a
If A= and kA = , then find the values of k, a and b.
3 -4 2b 24

10.

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.

11.

Find the value of (x — y) from the matrix equation
X 5 -3 -4 7 6
2 + = .
7 y-3 1 2 15 14
Sol.

o [2XF3 6 ) (T 6
Tl s 2y 4) lis 14

2x+3=7and2y—4=14

= x=2,y=9

12.
0 a -3

If the matrix A=|2 0 -1/ is skew symmetric, find the values of ‘a’
b 1 0

and b’.
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13.
1 3 y 0 5 6
If 2 + = , then write the value of (x +y).
0 = i - 1 8
Sol.
24y 6 5 6
1 2x+2| |1 8
=S X=%h y=3 5 E—y=0
14.
1 2 2
IfA=|2 1 2|, verifythat A2-4A-51=0.
2 2 1
15.

If matrix A = (1, 2, 3), write AA’, where A’ is the transpose of matrix A.

16.

cosa —sina
IfA=] , then for what value of o is A an identity matrix?
sinat cosa

17.

Af 1 zys 1 = 71 , then write the value of k.
3 4|2 5 k 23

18.

If [2 z{' EMX}Of“d

2y 3 3 0 3 |= , find x

19.

Write the element a,, of the matrix A = [aij]2x2’ whose elements a;; are

given by a;; = e?X sin jx.
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20.
Find the value of (x + y) from the following matrix equation :
X 5 3 -4 7 6
2 - =
7 y-3 1 2 15 14
21.

Find the values of x and y from the following matrix equation :

(x 5}[3—4)(7 6)
2 + =
7y-3) (1 2 15 14

22. 2025
2 0 1 2
IfA=[1 -1 0],B=|-1 3 4|andC=|3]|, are three matrices, then
0 5 1 4
find ABC.
Sol.
2
Required product=[2+1+0 0-3+0 1-44+0]| 3
4
2
=[3-3 -3]| 3
4
=|-15] prepared by : BALAJI KANCHI
23. 2025

2 3
If A:[ . 2], then show that A2 —4A + 71 = 0.

Sol.

i 2 312 3 1 12
A' . = .
[—l 2i||:—l 2] -4 1 i|

, 1 1278 121 [7 0] Jo o .
LHS=A*-4A+7I= = 4 = =0 =R.H.S.
{—4 1} [—4 s] L} 7} {0 0}
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24.
3 -1 2
If |0 1|A = | =5 |, then find matrix A.
2 =3 -17
Sol.
3 -1 2
o aef] <o T
* 2 3|Y -7

=>3x—y=2,y=-5and

[ prepared by : BALAJI KANCHI |
=>x=-1

Put the values in 2x—3y =—17, L.H.S.=2(-1)-3(=5)#-17=R.HS.

.. The matrix ‘A’ does not exist.
25.

10
If A= { ) 5}, then find the value of K if A% = 6A + KI,, where I, is

identity matrix.
Sol.

g - 1 0 6+K 0
A’ =6A+KI, = =
d -6 25 -6 30+K

= 6+K=1=K=-5, also satisfies 30+ K = 25.

[preparedby: BALAJI KANCHI |
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3 —4
1 -1

matrix and a skew-symmetric matrix.
Sol.

3 =¥
Symmetric = 1(A+ A') = %
. 2 -

0 -¥%
Skew-Symmetric = %(A - A') = [ Z]

» 0
and Az[ 3 _%]+|:0 _%i|
-3 -1 %z 0

27.

26. 2023

Express the matrix A = [ } as the sum of a symmetric

-
e |

4
Express A=
Xpress L 1

} as a sum of a symmetric and a skew symmetric matrix.

Sol.

P=A+AT=1 g8 -1
2 ~ i
A-AT 1[0 -5
2 2|5 0
Now, A=P+Q
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4 2
IfA = { ] show that (A —2I) (A—-31) = 0.

s a7i 2
A-2A-30=|_ |l -

B

29.
-3 6 ‘

IfA = , then show that A3 = A,
-2 4

Sol.

S B B

— A= A2 A=A-A=A’=A

30. )

3 9 0 4 0 2
If A=|(1 8 —-2|andB=|7 1 4], then find the matrix B'A’.

7 5 4 2 2 6
Sol.

4 7 23 3 J
BA'=|0 1 2||9 8

12 4 6]0 -2 4

75 56 71

=9 4 13
42 22 58
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3
, find (A + A’) and
5 T

31.
2
For the matrix A =

verify that it is a symmetric matrix.
Sol.

2 3| |2 5| |4 8
A+A"= + =
5 7113 7] |8 14

(A A,)’ — ,
+ —

8
IJJ: A+A"  So A+ A’is symmetric

32.

Find the value of (x — y) from the matrix equation
X 5 -3 -4 7 6
2 + = s
7 y-3 12 15 14
Sol.
%3 6 T [7 %
15 2y-4| |15 14
= 2x—-3=7 and 2y —4 =14

= Xx=5,y=9=x-y=-4

33.
L 2 0| [0
For what value of x is [1 2 1] 2 0 1||2|=02
L. 0 2| |x
Sol.
4
i3 i = [=6
2x

= [4+2x+2x]=0=>x=-1

Prepared by : BALAJI KANCHI
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34.
0 a -3
If the matrix A={2 0 -1 is skew symmetric,
b 1 0
find the values of ‘a’ and ‘b’.
Sol.
a=-2,b=73
35.
1 2 2
IfA=| 2 1 x |isamatric satisfying AA'= 91, find x.
-2 2 -1
Ans.

|
A'={2 1 2| and getting x=-2
2

35.
0 2b -2
Matrix A ={ 3 1 3 }5 given to be symmetric, find values of a and b.
3a 3 -1
Sol.
2b=3and 3a=-2

b=gand a=—z
2 3

et
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2 - 5 2 5
let A= ( ) ) B= ( ) G = [ ) find a matrix D such that CD — AB =0.

4 7 4, 3 8
2.
: R
Express the matrix B=(-1 3 4/ as the sum of a symmetric and a
1 -2 =3
skew symmetric matrix.
3.
[cosx —sinx 0
If F(x)=|sinx cosx O], show that F(x) F(y) =F(x + y).
| 0 0 |
3.b 2023
cosa —sina 0
Iffla)=| sina  cosa O |, prove that f(a) - f(=B) = f(oc = B)
0 0 1
Sol.

cosa. —sina O cosp sinfB 0

LHS=f(a)f(—[3)= sinat. cosa 0| —sinf cosp 0

0 0 1 0 0 1
[coso.cosB+sinasinB  cosasinB—sinocosp 0
=|sinacosf—cosasinf sinasinB+cosacosp 0
i 0 0 1
-cos(a—B) —sin(a—B) 0
= sin(a—B) cos(a—B) 0
| 0 0 1
=f(a—p)=RHS

| prepared by : BALAJI KANCHI
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4.2023
1 8 2
IfA={0 2 1|,thenshowthatA®—6A%+7A+21=0.
2 0 3
Sol.
5 0 8
getting, Ar=g 4 5
8 0 13
21 0 34
getting, Al=l1g & 23
34 0 55

- A3 _6A%+7A +21-

21 0 34 30 0 48 7 0 14 2 0 0
{12 8 23] 12 24 30]+ID 14 7]+{0 2 Ol

34 0 55 48 0 78 14 0 21 0 0 2
0 0 O
={0 0 0|70
0 0 O prepared by : BALAJI KANCHI
4.b
1L 0 2
If A=|0 2 1|and A3-6A2+7A+kl;=0 find k.
2 0 3
Sol.
5 0 B
For getting A= [2 4 5
8 0 13
21 0 34
For getting A’ = | 12 8 23
34 0 55
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Simplifying A’ - 6A* + TA+ kI;as | 0 k-2 0

0 0 k=2

k-2 0 0 00 0
Equating| 0 k-2 0 [=/0 O
0

=% K =2 =0
k= 2
4.b
1 2 3
IfA=|3 —2 1], then show that A3 —23A — 401 = O.
4 2 1
Sol.
(19 4 S ]
Getting A =|1 12 8
114 6 15
(63 46 69]
Getting 4> =69 -6 23
92 46 63
A3 _23A 401 =

63 46 69 23 46 69 40 0 O

69 —6 23] —~ l69 —46 23] — [ 0 40 O ]

92 46 63 92 46 23 0 0 40
0 0 O

= [O 0 0/=0 [prepared by: BALAJI KANCHI |
0 0 O

Prepared by : BALAJI KANCHI
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5'
a
0 —tanE

IfA= and I 1s the identity matrix of order 2, show that

tanE 0

cosa  —sina
[+A=(I-A) [ : ]
SINCL COSaL
6.
0 2y =z
Find the values of x, y, z if the matrix A={x y —z | satisfy the equation
% =3 £

A’A =L
7.

2 2 D
Let A=|4 1 3|. Express A as sum of two matrices such that one is symmetric and the

0 6 7
other is skew symmetric.
8.

2 4 -0

Express the matrix A = | 7 3 5 |as the sum of a symmetric and skew

1 -2 4

symmetric matrix.
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9.
1 -1 1
If A ={2 } and B =F) J and (A + B)2 - A% 4 B2, then find the

values of a and b.

Sol.
A7 = 1 -1]|1 -1 _ -1 0 e a 1 a |1 _ alz+b a—1
2 =112 -1 0 -1 b —-1||b -1 b(__a—l) b+1
, (l+a 0 )(l+a 0 (1+a) 0
A+B) = _ : :
(et ) [2+b —2J [2+b —2] ((2+b](l+a)—2(2+b) 4] """""" O
, " a~+b-1 a-1
A"+B = &
+ (b(a—l) b J ................... (11)

Equating (1) and (1), we get b=4,a=1
10.

2 0 1
If A= [2 I 3] find A2 — 5A + 41 and hence find a matrix X such that

1 -1 O
A2_5A+41+X=0
Sol.
5 -1 2
GettingA* = |9 -2 5
0 -1 -2
5 -1 2 —-10 0 -5 4 0
A>-5A+41=|9 -2 5 |+|-10 =5 =15(+|0 0 O
0 -1 -2 -5 5 0 0 0
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A 1 —3
-5 4 2

11.

12.

0 6 7 o 1 1 2

IfA= -6 0 8(,B=|1 0 2|, C=|-2|,then calculate

7 -8 0 1 2 0 3

AC, BC and (A + B) C. Also verify that (A + B) C= AC + BC.

13.
2 -1 0
If A= and A=A A +n1l= 0, then find the values
-1 2
of A and n.
14.

1 0 2
If A=[0 2 1 |and A’—6A%+ TA+kI; =0 find k.
2 0 3
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2 =1 5 2 25
LetA={ ),B=( . ),C=( 5 & ] find a matrix D such that CD - AB = O.

2x+5z 2y +5w 3 0
CDh=AB= =
43 22

3x+8z 3y+8w
2% +:5z =3, 3x + 8z =43; 2y + 5w =0, 3y + 8w = 22.

Solving, we get x = —191, y=-110, z= 77, w = 44

-191 -110
D =
{ 77 44 }

16.a
1 2 3 -7 -8 -9
Find matrix X so that X =
4 5 6 2 4 6
Sol.
Let X=(a b}
¢ d

Lo faoB)1 2 3 (7 8
e ala 35 & 2 4 6

aidh Daish  Taiih 7 8 9
= =

c+4d 2c¢+5d 3c+6d 2 4 6

equating and solving to geta=1,b=-2,¢=2,d=0

(3 3)
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16.b
-7 -8 -9
; ; s 1 2 3
Find matrix X 1if : X = 2 4 6
4 5 6
11 10 9
Sol.
a b)) -7 -8 -9
S d L2 5 2 4 6
k c =
o a4 5 6
& 1 1 I 9
a+db=—7 c+4d=2 e+4f=11
2a+5b=—8 2c+5d=4 2e+5f=10
Solving we get

a=1, b==3, e=2, d=0, e=5 4

1 -2
ThusX=| 2 0
5 4

Prepared by : BALAJI KANCHI

Page | 47



B @kanchibalaji7

\/ ¥ 1M (& +91-8099454846
@ @ikbmaths7
16.c
2 =1 =1 =8 =10
Find matrix A, 1if | 1 0 A=l 1 -2 -5
-3 4 9 22 15
Sol.
Clearly order ofAis 2 x 3
Let A= .
g P
2 -1 8 10
b ¢
So 1 ] =1 2 =5
e 1
-3 9 22 15

gives

2a—d=-1,2b—e=-8,2¢c—f=-10

a=1,b=-2,¢c=-5

= d=3,e=4,f=0

1
Thus AZ{

K

Prepared by : BALAJI KANCHI
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Find matrix A such that

Sol.

Let

g L, w8
1 gilA =| & B
-8 4 9 22
3 ) 1 -8
1 0 [a d] _11 -2
5 ap S 9 22
258 —& 2b—d Al =8
a bl = I =2
3a+4c  —3b+4d 9 22

2a—c=-1, 2b—-d=-8

a=1, b=-=2
3a+4c=9, 3b+4d=22

Solvingtogeta=1,b=-2,¢c=3,d=4

i=l; )

Prepared by : BALAJI KANCHI
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16.e
1 2 3 -7 -8 -9

If X = , then find the matrix X.

4 5 6 2 4 6
16.d 2025

1 3 4 2
Let A=| 4| and C=|12 16 8 | be two matrices. Then, find the
-2 -6 -8 —4
matrix B if AB = C.
LetB=[x y 7]
x
AB=C =‘,¢ dx ] l12 16 8]Wh1ch
—2x - 2y — B g 4

givesx=3, y=4andz=2

B=[3 4 2] [prepared by - BALAII KANCHI |

cosoo —sma 0
Iffla)=| sina  cosa O |, prove that f(a) - f(=B) = f(oc = B)
0 0 1
1 6 2
(a) IfA=(0 2 1 ,thenshowthatAB—ﬁAQ+7A+2I:O.
2 0 38

1 2 3
IfA=|3 —2 1/, then show that A>—23A —401 =0.

4 2 1
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Ay

20.
7 -3 =3

Write the matrix |—-1 1 0 | as a sum of a symmetric and a skew
-1 0 1

symmetric matrix.

21.

LetA=(_2 %) then show that A2- 4A +71=0

Using this result calculate A? also.

2025 March :
1.
1 3 4 2
LetA=| 4|and C=|12 16 8 | be two matrices. Then, find the
-2 -6 -8 -4

matrix B if AB = C.
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Word problems :

1. 2025

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

days ?
Sol.
150
50 60 35| Dayl . .
Let A= , B=|175 | be the day wise sale and the selling
40 45 50| Day 1l -

price per subject, matrices respectively.

Total sales day wise =
40 45 50 22,875 | Day 11

150 )
50 60 35 24,300 Day 1
175 | =
8
Total sales in two days =3 24,300 +X 22,875 =347,175

Profit=3 47,175 - X 35,000 =X 12,175.
|prspured by: BALAJI KANCHI

2.

A trust fund has T 35,000 is to be invested in two different types of bonds. The first
bond pays 8% interest per annum which will be given to orphanage and second bond
pays 10% interest per annum which will be given to an N.G.O. (Cancer Aid 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 question ?

Sol.

Let investment in first type of bonds be Rs x.

. Investment in 2nd type = Rs (35000 — x)
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X 100
35000-x )| 10 | =(3200)
100

8

8 10
—Xx+(35000—x)— =132(

= T ‘oo =320

s, x = Rs 15000

. Investment in first = Rs 15000

and in 2nd = Rs 20000

3.

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

A =| 200 | House Call

| 150 | Letters
The number of contacts of each type made in two cities X and Y is given

in the matrix B as

Telephone House Call Letters

1000 500 5000 |CityX
B =
3000 1000 10000 |City Y

Find the total amount spent by the party in the two cities.

What should one consider before casting his/her vote — party’s

promotional activity or their social activities ?
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140\ Telephone

Sol.

Communication Matrix A =| 200 | House calls
150} Letters

Tele Housecalls Letters

) 1000 500 5000 ) City x
Cost Matrix B = _
3000 1000 10000 ) City y
, 1000 500 5000 990000
Total cost Matrix = =
3000 1000 10000 2120000

150

4,
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 ¥ 25, ¥ 100 and ¥ 50 each. The number of articles sold
are given below :

School

Hand-fans 40 25 35

Mats 50 40 50

Plates 20 30 40
Find the funds collected by each school separately by selling the above articles. Also
find the total funds collected for the purpose.
Write one value generated by the above situation.
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Three schools X, Y and Z organized a fete (mela) for collecting funds for

flood victims in which they sold hand-held fans, mats and toys made from
recycled material, the sale price of each being ¥ 25, ¥ 100 and T 50

respectively. The following table shows the number of articles of each

type sold :

School
_ X Y
Article
Hand-held fans 30 40
Mats 12 15
Toys 70 55

35

20

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.

Sol.
HFE. M P
A (40 50 20)(25) 7000
B|[25 40 30| [100]| = | 6125
C (35 50 40)1\ 50 7875

Funds collected by school A : Rs. 7000,

School B : Rs. 6125, School C : Rs. 7875

Total collected : Rs. 21000

[prepared by : BALAJI KANCHI
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6.
There are 3 families A, B and C. The number of men, women and

children in these families are as under :

Men Women | Children
Family A 2 3 1
Family B 2 1 3
Family C 4 2 6

Daily expenses of men, women and children are ¥ 200, ¥ 150 and ¥ 200
respectively. Only men and women earn and children do not. Using
matrix multiplication, calculate the daily expenses of each family. What

impact does more children in the family create on the society ?

7.

There are 2 families A and B. There are 4 men, 6 women and 2 children
in family A, and 2 men, 2 women and 4 children in family B. The
recommended daily amount of calories is 2400 for men, 1900 for women,
1800 for children and 45 grams of proteins for men, 55 grams for women
and 33 grams for children. Represent the above information using
matrices. Using matrix multiplication, calculate the total requirement of
calories and proteins for each of the 2 families. What awareness can you

create among people about the balanced diet from this question ?
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8

Three schools A, B and C want to award their selected students for the
values of Honesty, Regularity and Hard work. Each school decided to
award a sum of T 2,500, ¥ 3,100, ¥ 5,100 per student for the respective
values. The number of students to be awarded by the three schools is
given below in the table :

School
A B C
Values
Honesty 3 4 6
Regularity 4 5 2
Hard work 6 3 4

Find the total money given in awards by the three schools separately,
using matrices.

Apart from the above given values, suggest one more value which should
be considered for giving award.

Sol.
H R HW

Al3 4 6 2500
B|4 5 3 3100
Cle 2 4 5100
50500

= | 40800
41600

Hence money awarded by A = Rs. 50500

money awarded by B = Rs. 40800

money awarded by C = Rs. 41600

Respect forelders or Any relevant value
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To promote the making of toilets for women, an organisation tried
to generate awareness through (i) house calls (ii) letters, and
(iii) announcements. The cost for each mode per attempt is given below :

(1) T 50
(i) T 20
(iii) ¥ 40
The number of attempts made in three villages X, Y, and Z are given
below :
(1) (ii) (iii)

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 one value generated by the organisation in the society.
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10.

A trust caring for handicapped children gets ¥ 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. What percent of interest should the trust get from the bank to
get a total of ¥ 1,800 every month ?

Use matrix method, to find the rate of interest. Do you think people
should donate to such trusts ?

11.

To promote the making of toilets for ladies (women) in villages,
an N.G.O. hired an advertising agency for generating
awareness for the cause through house calls, letters and
announcements through speakers. The cost per mode of
communication is given below :

Cost per House calls Letters Announcements
visit/communication (speakers)
(in ¥) 10 5 15

The number of contacts made were as follows in the three
villages X, Y and Z :

Village Houses visited  Letters dropped Number of

announcements
X 200 400 200
Y 350 600 300
Z 225 375 150
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Find the total expenditure incurred by the N.G.O. for the three
villages separately for making the community aware of the
cause using matrices.

12.

To raise money for an orphanage, students of three schools A, B and C
organised an exhibition in their locality, where they sold paper bags,
scrap-books and pastel sheets made by them using recycled paper, at the
rate of ¥ 20, ¥ 15 and T 5 per unit respectively. School A sold 25 paper
bags, 12 scrap-books and 84 pastel sheets. School B sold 22 paper bags,
15 scrap-books and 28 pastel sheets while School C sold 26 paper bags, 18
scrap-books and 36 pastel sheets. Using matrices, find the total amount

raised by each school.

By such exhibition, which values are generated in the students ?

Sol.

A(25 12 34 20
B|22 15 28 15
ClL26 18 36 5

850

= | 805

970

Any relevant value
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