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A matrix is a function which consists of an ordered
rectangular array of numbers. The numbers in the array
are called the entities or the elements of the matrix. The
horizontal array of elements in the matrix is called rows,
and the vertical array of elements are called the
columns. If a matrix has m rows and n columns, then it
is known as the matrix of order m x n.



Types of Matrices

Depending upon the order and elements, matrices are
classified as,

Column Matrix

A column matrix is an m x 1 matrix, consisting of a
single column of m elements. It is also called a column
vector.

Row Matrix

A row matrix is a 1 x m matrix, consisting of a single row
of m elements. It is also called a row vector.




Square Matrix

A matrix which has an equal number of rows and
columns. It is expressed as m x m.

Diagonal Matrix

A matrix which has non-zero elements in its diagonal
part running from upper left to the lower right or vice
versa.

Scalar Matrix

The scalar matrix is a square matrix, which has all its
diagonal elements equal and all the off-diagonal
elements as zero.



|dentity Matrix

A square matric which has all its principal diagonal
elements as ones and all non-diagonal elements as
Zeros.

Zero Matrix

A matrix whose all entries are zero. It is also called a null
matrix.

Equality of Matrices

Two matrices are said to be equal if-
(i) The order of both the matrices are the same

(ii) Each element of one matrix is equal to the
corresponding element of the other matrix.



Addition of Matrices

If Alaj]lmxn and B[bjjlmxn are two matrices of the same
order then their sum A + B is a matrix, and each element
of that matrix is the sum of the corresponding elements.
e, A+B= [aij £ 3 bij]mxn

Consider the two matrices A & B of order 2 x 2. Then the
sum is given by:

al bl . a2 b2
cl dl 2 d2

al - a2 bl -+ b2
_cl Le2 dl-+d2

Properties of Matrix Addition: If a, B and C are matrices
of same order, then

(a) Commutative Law: A+ B=B + A



(b) Associative Law: (A+B)+C=A+ (B + C)

(c) Identity of the Matrix: A+ O= O+ A=A whereOis
zero matrix which is additive identity of the matrix,

(d) Additive Inverse: A + (-A) =0 = (-A) + A, where (-A) is
obtained by changing the sign of every element of A
which is additive inverse of the matrix,

()

A+B=A+C)
B+A=C+A

(f) tr (A 4

B=C

- B) = tr(A) -

- tr (B)

(g)If A+ B =0=B+A, then B is called additive inverse
of A and also A is called the additive inverse of A.



Subtraction of Matrices

If A and B are two matrices of the same order, then we

define A— B= A+ (—B).

Consider the two matrices A & B of order 2 x 2. Then the
difference is given by:

al bl] [a2 b2
cl dl| |c2 d2

al —a2 bl — b2
cl—c2 dl—d2
We can subtract the matrices by subtracting each

element of one matrix from the corresponding element
of the second matrix. i.e. A = B = [ajj = bj]mxn



Scalar Multiplication of Matrices

f A= [a]

is @ matrix and k any number, then
mxmn

the matrix which is obtained by multiplying the elements
of A by Kk is called the scalar multiplication of A by k and

it is denoted by k A thus if A = [az-j]

mxn

Then k?Am Xn — Amxnk — [ka%x.?]



Properties of Scalar Multiplication: If A, B are matrices
of the same order and are any two scalars then;

@ A(A+B)= A+ \B

by AN+ pu)A= A+ pA

) AMuA) = (Apd) = u(AA)

(d) (=AA) = —(AA) = A (—A)

@ tr (kA) = k tr (A)



Transpose of Matrix

The matrix obtained from a given matrix A by changing
its rows into columns or columns into rows is called the
transpose of matrix A and is denoted by AT or A". From
the definition it is obvious that if the order of Aism x n,
then the order of AT becomes n x m; E.g. transpose of
matrix

ai bl

ap az as .
18 |as by

2% 3

by by b3

L. - %D

Properties of Transpose of Matrix

(i) (AT)T= A (ii) (A + B)T = AT+ BT (iii) (AB)T = BTAT (iv)
(kA)T =k(A)T



Symmetric Matrix & Skew

Symmetric Matrix

To understand if a matrix is a symmetric matrix, it is very
important to know about transpose of a matrix and how
to find it. If we interchange rows and columns of an mxn
matrix to get an n x m matrix, the new matrix is called
the transpose of the given matrix. There are two

possibilities for the number of rows (m) and columns (n)
of a given matrix:

e If m =n, the matrix is square

e If m #n, the matrix is rectangular



Symmetric matrix & Skew Symmetric Matrix

* Symmetric: AT=A.
« Skew-symmetric: AT=-A.

* Examples:
i =1 . -
1 2 1 —=1. D 3
—-10 5 12 -3 0|

symmetric skew-symmetric



EXERCISE:- 3.1

Question 1:

2 5 19 -7
. A=] 3y =2 2 12 .
In the matrix 2 ,write:
V31 -5 17

(i) The order of the matrix (ii) The number of elements,
(iii) Write the elements a,,,a,,,a;;,a,,,a,,

Solution 1:
(i) In the given matrix, the number of rows is 3 and the number of columns is 4. Therefore, the
order of the matrix is 3 x 4.

(ii) Since the order of the matrix 1s 3 x 4, there are 3 x 4 = 12 elements in it.
5

(iii) a,, =19,a, =35,a,, = -5,a,, =12,a,, = =

2

Question 2:
If a matrix has 24 elements, what are the possible order it can have? What, if it has 13 elements?

Solution 2:

We know that if a matrix is of the order m x n, it has mn elements. Thus, to find all the possible
orders of a matrix having 24 elements, we have to find all the ordered pairs of natural numbers
whose product is 24.

The ordered pairs are: (1.24).(24.1).(2,12).(12. 2).(3.8).(8.3).(4.6). and (6.4)

Hence, the possible orders of a matrix having 24 elements are:
1x24,24x1,2x12,12x2,3x8,8x3,4x6,and 6 x 4

(1,13) and (13,1) are the ordered pairs of natural numbers whose product is 13.

Hence the possible orders of matrix having 13 elements are 1 x 13 and 13 x 1.

Question 3:

If a matrix has 18 elements, what are the possible orders it can have? What, if it has 5 elements?

Solution 3:

We know that if a matrix is of the order m x n, it has mn elements. Thus, to find all the possible



orders of a matrix having 18 elements, we have to find all the ordered pairs of natural numbers
whose products is 18.

The ordered pairs are: (1,18),(18,1),(2.9).(9.2).(3.6). and (6.3)

Hence, the possible orders of a matrix having 18 elements are :
1x18,18x1,2x9,9x2,3x6,and6x 3

(L. 5) and (5,1) are the ordered pairs of natural numbers whose product is 5.

Hence, the possible orders of a matrix having 5 elements are I x Sand 5 x 1.

Question 4:

Construct a 3 x 4 matrix, whose elements are given by

" TR I ;
(i) a,.,.=§|—3f+ jl ) a,=2i—j

Solution 4:

a, a4, a; 4a,

In general, a 3 x 4 matrix is givenby A=|a,, a,, a,; a,,
G a,= %|—3i+j|, i=1234
fay=o3xll|= 234 = 22 =2 =1
2 2 2 2

| T BT )

2 2 2 2

| 1 I
a3l=§|-3x3+1|= 5|~9+1|=5|-8|=4

ay, =%|_3XI+ 2|= %|—3+2l= %l-]l = l

2
a,, =l|—3x2+2|=l|—6+2|= l|—4|=3=2
= 2 2 2 2
1 1 1 7
azy = 5|—3X3+2|=E|—9+2I=5|—7|= E
I I
a” =5|_3x1+3|25|—3+3|:0
P N T L P
2 2 2 2
as =i|—3x3+3|=1|—9+3|=l|—6|=§—=3
= 2 2 2 2

1 1 P
= E|—3x1+4|= 5|_3+4|=E|1|=E



G =5 -3x 2+ = |6+ 4= 2|2 = 2=

1 1 1 5
ay = 5|—3X3+4|: 5|—9+4|:5|—5|: 5

1

SO NS
<o
| —

5
Therefore, the required matrix is A = 5
4

W W

SR

7
-~ B
(i) a;=2i-j,i=123and j=1234
Soay =2x1-1=2-1=1

a, =2x2-1=4-1=3
a,=2x3-1=6-1=35

Sy =2%x1-2=2-2=0

a,, =2x2-2=4-2=2

a,=2x3-2=6-2=4

sa,=2x1-3=2-3=-1
a,,=2x2-3=4-3=1
a;;=2x3-3=6-3=3

na,=2x1-4=2-4=-2
a,,=2x2-4=4-4=0
ay,=2x3-4=6-4=2
1 0 -1 =2
Therefore, the required matrixis A=|3 2 1 0
54 3 2

Question 5:

Find the value of x, y and z from the following equation:

) 4 3| |y z (@ x+y 2| |6 2 (i)
* e 581701 81" 184z w78 8]

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



Solution 5:

n|4 3] |y 2z
(')[x SHI 5]

As the given matrices are equal, their corresponding elements are also equal.
Comparing the corresponding elements, we get:
x=1l,y=4andz=3

) ) x+y 2| |16 2
5+z xy| |5 8

As the given matrices are equal, their corresponding elements are also equal.
Comparing the corresponding elements, we get:
x+y=6,xy=85+2z=5

Now, 5+ z=5=2z=0

We know that:

(x-9) =(x+y) -4y

2

=>(x-y) =36-32=4
=Dx-y=t2
Now,when x — y=2and x + y=6,weget x =4and y = 2
When x - y=—2and x+ y=6,weget x=2 and y = 4
SLx=4 y=2and z=0 orx=2,y=4,and z=0

X+y+2z 9
(iii) x+z |=|5

y+2 s

As the two matrices are equal, their corresponding elements are also equal.

Comparing the corresponding elements, we get:
x+y+z=9 ... (1)
x+z=5 .....02)
y+z=7 ...03)

From (1) and (2), we have:
y+5=9

=>y=4

Then, from (3), we have:

4+ z=17

=>2z=3

LXx+2z=5

Dx=2
sx=2,y=4,and z=3



Question 6:

Find the value of a, b , ¢, and d from the equation:

-

2a-b 3c+d| |0 13

Solution 6:
[a—b 2a+c| [-1 5

[a—b 2a+c| [-1

2a-b 3c+d| |0 13

As the two matrices are equal, their corresponding elements are also equal.
Comparing the corresponding elements, we get:

a—-—b=-1

2a-b=0

28+ €=23

3c+d =13

From (2), we have:

b =2a

Then, from (1), we have:
a - 2a=-1

=Su=1

—>b=2

Now, from (3), we have:
2X%T4+e=5

=%¢ =3

From (4) we have:
3x34d=13

=>9+d=13>d=4

A1)
(2
k3D

B

sa=lb=2 cz3, andd =4



EXERCISE:- 3.2

Question 1:

2 4 1 3 -2 5
Let A= B =
3 2 -2 5 3 4
Find each of the following
(i) A+ B (ii) A- B (iii)) 3A- C (iv) AB (v) BA
Solution 1:
2 4] [1 3] [2+41 443 |3 7
() A+B= + 5 =
3 2] |-2 5] [3-2 245 |1 7

a A-B= 41 [1 3] [ 2-1 4-3] [1 1
= 13 2] -2 5] [3-(-2) 2-5] [5 -3

2 4] 12 §
(iii) 3A—~C=3[ —[

33| [ 3 4
N 3x2 3x4 -25
_[3x3 3x2}_|:3 4}
6 12] [-2 5
_[9 6]_[3 4]
6+2 12-5
=[9-3 6~4]

o 2

(iv) Matrix A has 2 columns. This number is equal to the number of rows in matrix B.
Therefore, AB is defined as:

[2 471 3]_[2()+4(-2) 2(3)+4(5)
AB_L 2][—2 5 [30)+2(=2) 3(3)+2(5)]

[2—8 6+20] [-6 26}

3-4 9410 |-119

(v) matrix B has2 columns. This number is equal to the number of rows in matrix A.
Therefore, BA is defined as:

BAz[l 3}[2 4]{1(2)4(3) 1(4)+3(2)}

25|13 2] |-2(2)+5(3) -2(4)+5(2)

[2+9 446 [11 10
| -4415 -8+10| |11 2




Question 2:

Compute the following:

.|la b| |a b| _|a+b
® [-b ai|+|:b a:| a Liz«}cz

. |cos®x sin’x
iv) i +

sinx cos’x

Solution 2:

0 a b " a b
i
-b a b a]
_[a*+b8* b +c*]
(i)

a*+ct a*+b°

[ @ +b* +2ab
_az +c? -2ac
[(a+b)’ (b

h(a—c)z (a
-1 4 -6
8 5 16|+
2 8 5

[-1+12

8+8 540
| 243 8+2
11 11 0
=116 § 21
5 10 9

=

(iii)

4+7

. |cos’x sin®x
(iv)

e 2
Sin X COS X

" 2 - 2
COS  x+s8sIin" x

a9 2
SIn x+CoSs X

11
11

b’ +¢?

a4
sinx cos’x
cos’x sin’x
a+a b+b B
" |=b+b a+al
2ab 2bc
+
-2ac -2ab

b +c* +2bc
a’*+b*-2ab

+c)2
_b)z

12 7 6

8 0 5
3 2 4

-6+6
16+5
5+4

sin“x cos’x
+ 2 . 2
cos’x sin’x

. 2 2
Sin- x+COoS X}

2 . B
COS™ x+SsIn” x

. 2 2
( Sin~ x+Cos” x= 1)

2ab

o

2a 2b
0 2a

|

2bc
—2ab

oo

-1 4 -6
8 5 16|+
2 8 5

12

8
3

7 6
0 5
2 4



Question 3:
Compute the indicated products

e
(ii) H[z 3 4]

(.)1—2123
111
3112 3 1

[ 2
2
(iv) |3
4
2
3

1
( 2l(.)I
& -1 21
-1 1

Solution 3:

o[ 1 2

S

_ [ a(a)+b(b) a(—b)+b(a)]
-b(a)+a(b) -b(-b)+ala)

B ] az +b2 —ab+ab a +b 0

B -ab+ab b’ +d’ e
z
4
6

’ 3(2) 3(3) 3(4)

w [y 323

1 1(2) ‘(3) I( 3
(ii) H[z 3 4] [ (2) 2(3) 2(4)}{ 6
9

4
8

12

|



1(1)-2(2) 1(2)-2(3) 1(3)-2(1)}
2(1)+3(2) 2(2)+3(3) 2(3)+3(1)
1-4 2-6 3-2] [-3 -4 1
246 4+9 6+%]""[3 13 9]

(=3)+3(2)+4(0) 2(5)+3(4)+4(5)]

5
2(1)+3(0)+4(3) 2

=1 3(1)+4(0)+5(3) 3(=3)+4(2)+5(0) 3(5)+4(4)+5(5)
4(1)+5(0 ) 4

(-3)+5(2)+6(0) 4(5)+5(4)+6(5)

=[3+0+15 -9+8+0 15+16+25|=|18 -1 56
14+0+18 -12+10+0 20+20+30 22 =2 70

[240+12 —-6+6+0 10+12+20] {14 0 42]

C2(1)+1(=1)  2(0)+1(2) 2(1)+1(1)
3(1)+2(-1)  3(0)+2(2) 3(1)+2(1)]
I

| -1(1)+1(=1) =1(0)+1(2) —(1)+1(1)

[2-1 0+2 241 I 2 3
3-2 044 3+21|=|1 4 5

[<1-1 0+2 =141 |-2 2 0

_[ 3(2)-1(1)+3(3) 3(-3)-1(0)+3(‘)}
(1

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

6-1+49 -9-0+3] [14 -6
| =240+6 3+0+2 )| |4 5



Question 4:

1 2 =3 3 -1 2 4 1 2
fA=|5 0 2|,B=|4 2 5|,andC=|0 3 2|, then
I -1 1 d 'Q 3 1 -2 3

Compute (A+ B) and (B—-C). Also, verify that A+(B-C)=(A+B)-C
Solution 4:

[1 2 =3] [3 <1 2

A+B=|5 0 21|+/4 2 5

1 -1 1 2 0 3

[133 2=1 =3+2] [4 1 =i
=|15+4 0+2 2+5
_l+2 -1+0 143 3 -1 4

3 =1 2] [¢ 1 2
B-C=|4 2 5|-|0 3 2
(2 0 3| |1 -2 3

Il
o
(B
~J

1 2 -3]1|-1 -2 0
A+(B-C)=[5 0 2+ 4 -1 3
1 -1 1 1 2 0

544 0+(-1) 2+3 ([=]|9 -1 5§

l+(—l) 2+(—2) -3+0 0O 0 =3
1+1 -1+2 140 2 1 1

4 1 -1| |4 1 2
(A+B)-C=|9 2 7 |-|0 3 2
3 -1 4 1 -2 3

4<4 1I-1 =1=2] [0 0 =3
=19-0 2-3 7-21=[9 -1 5
3-1 -1-(=2) 4-3| |2 1 1

Hence, we have verified that A+(B—C)= (A+B)—C.



Question 5:

£ 4 2 2 3,
3 3 5 5
If A= .-y and B= = B then compute 3A-5B
3 3 3 3 3 5
1 4 2 16 2
3 3 |5 5 £
Solution 5:
(2, 5] [2 3 ,]
3 3 5 5
su-smnls 2 2logld £ 2
3 3 3 3 9 5
7,2 [7162
[ 3 3] 15§ 5]
2 3 5 2 3 3 0 0 0
=|1 2 4}— 1 2 4(=10 0 O
7 6 2 7 6 2 0 0 0
Question 6:

-sinf cos# cos@ siné

cos@ sinf sinfd -cosé
Slimplify cos 6'[ :}+ sin 9|: }

Solution 6:

cos@ siné ) sinf -—cos@
cos@ ) + sinf )
-sinf cos# cos@ sinf

B [ cos’ @ cosﬁsinﬁ'}_{_[ sin” @ —Sin9C089:|

-sinécos@ cos’ @ sin@cos @ sin’ @
cos” @ +sin’ @ cos@sin@ —sinf@cosf
| —sin@cos @ +sinfcosd cos’ @ +sin’ @

|:(l} ?] ( “rcos” @+sin’ 9=l)



Question 7:
Find X and Y, if

7 0 30
(i)X+Y=|: }andX-Y:[ }
2 3 0 3

2 .3 2 2
(ii) 2X+3Y=[4 0}and3X+2Y=[l }

5

Solution 7:
i X+Y 7o (1)
1 = 1 ...

2 5

30

X=Y=l_ | e (2)
o)

Adding equations (1) and (2), we get:
_70 30_7+30+0_100
_[ ]+[ }_[2+0 5+3}_[2 3]
o

7 0
Now, X + y=
29

f Jrf
> r=[; o1 ¢

[7=5 0-0}
= Y=

[2-1 5-4
2 0
~Y=
HH
2 3
i 2K+ =] | e 3
(ii) + [4 0] (3)
2 =2
3X +2Y =[ ] (@)
-1 5

Multiplying equation (3) with (2), We get:

2(2X +3¥)=2 [i 3]

0



4 6
=>4X +6Y = (D)
8 0

Multiplying equation (4) with (3), we get:

3(3X + zr)::%[_zl '52]

6 -6
= 9X + 6Y = ccveei(B)
[—3 15}

From (5) and (6), we have:

(4X + 6Y)-(9X +6y)_[4 6]_[6 _6]

8 0 [-3 15
4-6 6-(- -3 13
=85 = » ( 6} =
8-(-3) 0-15 11 -15
" 2
1[-2 12 5 e
=31 1507 11 2
- = 3
.. 5 _
2 3
2X +3Y =
40
Now,
Fg 12
5 -— 23
=32 5 |+3Y =
11 4
st 3
5 A

2 o
2 3 5 -—
=5 3 = - 5
4 0| | 22
2= g
|75
2_i 3+E
S3y=| 5 |=

& w8




Question 8:

) 3 2 1 0
Find X .,if Y = and 2X+Y =
1 4 -3 2

Solution 8:

2X + |: : 0}
y =
-3 2

3 2 | 0
= 2X + =

1 4 -3 2

1 0 3 2 1-3 0-2
=5 2X = - =

-3 2 1 4 -3-1 2-4

Question 9:

) ! 1 3 y 0 5 6
Find Xand Y, if 2 + =
0 «x 1 2 1 8

Solution 9:

o AR S
2 + =

0 «x 1 g, 1 8
o = 2] 3
= + =

0 2x| |1 2| |1 8

[2+y 6 5 6
pon, | =
1 2x+2)| |1 8

Comparing the corresponding elements of these two matrices, we have:

2+y=35
= y=3

2x+2=8
= x=3

Yx= Jand y=3



Question 10:
Solve the equation for X .Y , Z and ¢ if

2 Jesls Tt ]

Solution 10:

5 X Z .3 || _3 3 5
y t 0 2 4 6
2x 2z 3 -3 9 15

= + -

[2;: 2:} {0 6} [12 13}
2x+3 2z-3 9 15

— =

[2;; 2:+6} [12 18}

Comparing the corresponding elements of these two matrices, we get:
2x+3=9

=2x =5
— T
2y =12
=>y=6
2z=3=15
= 2z=18
=z =4
2t +6=18
=521 =12
=1z 0

S x=3y=606,z=9and t=6

Question 11:

2 -1 10
If x| _|+y = , find values of x and y.
3 1 5



B
= L)
=lora L5

Comparing the corresponding elements of these two matrices, we get:

2x —y=10 and 3x+y=5
Adding these two equations, we have:
Sx=15

=>x=3

Now, 3x +y=15

> y=5-3x
—>y=5-9=-4
sx=3and y=-4

Question 12:

: Xy x 6 4 x+y
Given 3 = + , find the values of X, y, z and w.
Zw -1 2w| [z+w 3

Solution 12:

X 9 x 6 4 x+y
3 = +
& W -1 2w| |z+w 3
5 3x 3y| | x+4 6+x+y
3z 3w| [-l+z+w 2w+3
Comparing the corresponding elements of these two matrices, we get:
3x=x+4

=2x=d
=5 e &

3x=6+x+y
=>2y=6+x=6+2=8
=>y=4



3w=2w+3
=>w=3

3z=-1+z+w
=>2z=-1+w=-1+3=2

z=1

Sx=2 y=4,z=), and w=3

Question 13:

cosx -sinx 0
If F(x)=|sinx cosx 0] show that F(x)F(y)=F(x+y.)

0 0 1
Solution 13:
cosx =sinx 0 cosy =siny 0

F(x)=|sinx cosx 0| F(y)[siny cosy 0
0 0 1 0 0 |
cos(x+y) -sin(x+y) 0
F(x+y)=|sin(x+y) cos(x+y) 0
0 0 1
F(x)F(y)
cosx -sinx O cosy =-siny 0

sinx cosx Ojsiny cosy 0O
0 0 1| 0 0 1

cosxcos y—-sinxsiny+0 —cosxsiny-sinxcosy+0 0

=|sinxcos y+cosxsiny+0 —sinxsiny+cosxcosy+0 0
] 0 0 0
[cos(x+y) -sin(x+y) 0

=|sin(x+y) cos(x+y) O

0 0 !

=F (x+y)

. F(x)F(y)=F(x+y)




Question 14:
Show that

ole ks ke o]

1 2 3|[-1 1 0] [~ ojj1 2 3
@ (0 1 O)fO -1 1|#/0 -1 1|0 1 O
1 1 0)2 3 4] [2 3 41 10

Solution 14:

ole 7
|5(2)-13) 5(1)- ()}
16(2)+7(3) 6(1)+7(4)
=1l;+;1 6+248} [33 34}
HN
[2(5)+1( 2(-1) +17)]
3(5)+4(6) 3(-1)+4(7)

_[10+6 -2+77] [16 5
15+24 -3+28 39 25
b =
5 -1[2 1
Lo 7 o ale 7
1 2 3]-1 1 0
(i) [0 1 OHO -1 1]
11 0J2 3 4
1(=1)+2(0)+3(2) 1(1)+2(=1)+3(3) 1(0)+2(1)+3(4)}

3(2
0(-1)+1(0)+0(2) 0(1)+1(-1)+0(3) 0(0)+1(1)+0(4)
| 1(=1)+1(0)+0(2) 1(1)+1(=1)+0(3) 1(0)+1(1)+0(4)

[5 8 14
8 -1 1

L




-1 1 Oo]f1 2 3
0O -1 1//0 1 0
3 41 1 0

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

| 2(1)+3(0)+4(1)  2(2)+3(1)+4(1)  2(3)+3(0)+4(0)

-1 -1 -3
=1 0 O
6 11 6

Question 15:

2 0 1
Find A’ -5A+61 if A=|2 1 3
I -1 0

2 0 1
2 1 3
1 -1 0

{ 2(2)+0(2)+1(1 2(0)+0(1)+1(-1) 2(1)+0(3)+1(0) }
2(2)+1 (2 +3(1) 2(0)+1(1)+3(-1) 2(1)+1(3)+3(0)
1(2)+(-1)(2)+0(1) 1(0)+(-1)(1)+0(-1) 1(1)+(=1)(3)+0(0)

{4+0+l 0+0-1 2+0+0}

Solution 15:

I\J""""-—-’

4+2+3 0+1-3 2+3+40
2=-24+0 0-1+0 1-3+0

5 -1 2
=|9 -2 35
0 -1 -2

s AY=5A +61



-5 4 =2 0 0 6

[-5+6 -1+0 -3+0
= |=-1+0 -7+6 -10+0
_f5+0 4+0 =246

1 -1 -3
=[-1 -1 -10
5 4 4

Question 16:
1 0 2

If A=|0 2 1|, prove that A>-6A>+T7A+21=0
2 0 3

Solution 16:
1 0 2|11 0 2
AA=10 2 LI1O 2 1
2 0 3|12 0 3

1+0+4 0+0+0 2+0+6 5 0
=(0+0+2 0+4+0 0+2+3|=|2 4
2+0+6 0+0+0 4+0+9 8 0

>

A-.

13



Now A’=A’.A

(5 0 811 0 2
=|2 4 S5|l0 2 1
8 0 13J[2 0 3

(540+16 0+0+0 10+0+24
=[24+0+4+10 0+8+0 4+4+15
_8+0+26 0+0+0 16+0+39

21 0 34
=112 8 23
34 0 55

2 A=BA 474421
21 0 34 5 0 8 1 0 2 1

=112 8 23|-6/2 4 5|+7/0 2 1|+2
34 0 55 § 0 13 2 0 3

0
0
21 0 34| |30 O 48 7 0 14| |2
0
0

=112 8 23|-|12 24 30|+| 0 14 7 |+
34 0 55 |48 0 78| (14 O 21

0
2
0
[ 21+7+2 0+0+0 34+14+0 30 0 48
=|12+0+0 8+14+2 23+7+0 |-|12 24 30
134+14+0 0+0+0 55+21+2| |48 0 78}

(30 0 48] [30 0 48
=12 24 30(-({12 24 30
48 0 78| |48 0 78

=0

Il
o O O
o o o
o o Qo

AP —6A*+7A+21=0

Question 17:

3 -2 1 0 .
IfA:4 andI:O l,ﬁndksorharA':szl—Zl



Solution 17:

s 3 -2(3 =2
A=A A=
P

{3(3)+(-2)(4) 3(-2)+(-2)(-2)}=[1 —2}

4(3)+(-2)(4) 4(-2)+(-2)(-2)] [4 -4
Now A®=FkA-2I
[1 2] 3 =2 1 0
=D =k -2
4 -4 4 =2 0 1
(1 2] [3 -2k] [2 O
e = -
4 4] 4k -2k 0 2
1 =2 3k-2 =2k
:> —
4 -4 4k  2k-2
Comparing the corresponding elements, we have:
k-2 =1
= 3k=3

= k=]
Thus, the value of K is 1.

Question 18:

(94
0 —tan —
If A= 2 and [ is the identity matrix of order 2, show that

tan i 0
2

il (1 A) cosa —sing
B sin@  cosa

Solution 18:
On the L.H.S.
I+ A

o
0 —tan —
1 O
= -4 2
{O l} o

tan — 0
2




a
| —tal'la
(D)

a
tan — |
2
On the R.H.S.

(- )

cosa -—sin a:|

sin@ cosa

0 -tanZ
1 0 aa 2 |||cosa -sina
0 1 a sin@  cosa

tan — 0

a
1 tan — .
2 [cusa -sin a]

sin@ cosa

y (94 . o
cosa+smatan5 —sma+cosatan5

= ssazspaaild)
& . . . a
—cosatan5+sma smatsz-t—cosa'

-

1-2sin2 E+2sinZ -cosEtan  2sin%cosE+[ 2c0s2 & -1 |tan &
2 2 2 2 2 2 2 2

-

[2c0s?Z-1]tanZ +2s5in%cosE  2sinfcosEtan L +1-2sin2E
2 2 2 2 2 2 2 2

l-25;inzg-4-2:-‘.in2E -2sin3c0s£+25inEcc:os;g--lamE
_ 2 2 2 2 2 2 2
~2sinZ cos L +tan £ + 2sin L cos & 2sin? £ +1-25in? Z
L 2 2 2 2 2 2 2
1 —tanE
_ 2
l::mE |
2 2

Thus, from (1) and (2), we get L.H.S. = R.H.S.



