Solution
MATRICES UNIT TEST
Class 12 - Mathematics

(a) nk

Explanation:

A= [aij]nxn

Trace of A, ie, tr (A) =D aji =1=aj +ap + .. +agm
=k+k+k+k+k+..(ntimes)

= k()

=nk

(@) 6

Explanation:

Since the matrix has 18 elements.
Therefore, following are the possible orders
1x18,18x1,2 x 9,9%x2,3%x6,6%x3

Hence, the number of possible orders are 6.

(®)9
Explanation:
9

(d) 64

Explanation:

The order of the matrix =2 x 3

The number of elements =2 X 3=6

Each place can have either 1 or 2. So, each place can be filled in 2 ways.

Thus, the number of possible matrices = 26=164

5. () - (iv), (b) - (1), (c) - (i), (d) - (iii)

6.

10.
11.

12.

Since aj; = e

we have, aj;p =e

2X sin jx so, for i=1, j=2,

2X gin 2x.

. The information is represented in the form of a 3 x 2 matrix as follows

30 25
A=125 31
27 26

The entry in the third row and the second column represents the number of women workers in factory III.
. Order of matrix A is 2 X 2
. Since, a matrix having mn element is of order m x n.

i. Therefore, there are 8 possible matrices having 24 elements of orders 1 x 24,2 x 12,3 x 8,4 % 6,24 x 1,12 x 2,8 % 3,6 x 4.

ii. Prime number 13 = 1 x 13 and 13 x 1. Therefore, there are 2 possible matrices of order 1 x 13 (Row matrix) and 13 x 1

(Column matrix).

(a) - (iii), (b) - (iv), (0) - (i), (d) - (i)
(@) - (ii), (b) - (iv), (c) - (i), (d) - (iii)
Al=

adjA
|4

|A| =5(-1) + 4(1) = -1
Cll = -1, C21 = 8, C31 =-12
ClZ = 0, CZZ = 1, C32 =-2
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13

14.

C13 = 1, C23 = -10, C33 =15

1 -8 12
Al=| 0 -1 2]
-1 10 -15
1 3 3 1 -8 12
(AB)'lB'lA'l[l 4 3 0 —1 2
1 3 4] [-1 10 —15
-2 19 —27
(AByl=|—-2 18 —25
-3 29 —42

. Given that A is a symmetric matrix

SA=AT @)
Now, we have to check A" is symmetric or skew-symmetric
(AT = (AxAxAxA...A) [forall n € N]
= AN = (AT x AT ... AT)
[ (AB) =BTAT]
=A X A ... A [from (i)]
= An
= ( AD)T - Al‘l
For all natural numbers
So, A" is a symmetfric matrix
We must understand what is the nature of a symmetric matrix is.
A symmetric matrix is a square matrix that is equal to its transpose.
A symmetric matrix <> A = AT( based on the property of the transpose of a matrix)
Now, let us understand what is the nature of a skew-symmetric matrix is.
A skew-symmetric matrix is a square matrix whose transpose equals its negative, that, it satisfies the condition
A skew-symmetric matrix < AT = _A (based on the property of the transpose of a matrix)
And,
A square matrix is a matrix with the same number of rows and columns. An n-by-n matrix is known as a square matrix of order n.
We need to find a square matrix that is both symmetric as well as skew-symmetric.
Take a 2 x 2 null matrix.
Say,
0 0
A= [
0 0
Let us take the transpose of matrix A.

We know that the transpose of a matrix is a new matrix whose rows are the columns of the original.
So,

AT 00
0 0
Since, A = AT,

.". A is symmetric.
Take the same matrix and multiply it with -1.

-A=-1X 00
0 0
o o)
=-A=-
0 0
A= 0 0
0 0
Let us take the transpose of the matrix —A
So,
AT = [0 0]
0 0
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15.

Since,
AT=-A
.., A is skew-symmetric.

Thus, A (a null matrix) is both symmetric as well as skew-symmetric.

Given: A = [a;] is a square matrix such that a;; = i - j2

Suppose A is a 2 X 2 square matrix ,then the entries of the matrix can be as follows.

ail a2
Qg1 Q22

Here,given that

ajj = i2 - j2 Using this relationship between the i and j ,the following values of the elements of the matrix are obtained.

So,app=(1-(2%=1-4=-3

anday; = (2 - (1)>°=4-1=3

For diagonal elements, i = j, we have

ap = (1?~(1)*=0
and ay, = (2)°- (2> =0

So, Matrix A becomes

3o

Now, we have to check A is symmetric or skew-symmetric.

We know that, if a matrix is symmetric then AT=A

and if a matrix is skew-symmetric then AT=-A

So, firstly we find the AT( means the transpose of A)

If [a b ] is a2 X 2 matrix, then the transpose of a matrix‘is {Z Z]
c

So,

AT:[O 3]
-3 0
;sAT:-[O 3]

3 0
=AT=-A

.". A is a skew-symmetric matrix.
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